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Function of the pappus to detect the safe-site in riparian willows

Munetaka Tozawa, Megumi Kimura, Naoto Ueno, Ken-ichi Kanou, Kenji Seiwa
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1. BUBIC

FETHE I TR RIS L2 CTh{EEESE
BOETBRBICOKREELY, WMPOLEESIERIZE -
TEELRAEEND—BETH S (Janzen 1970, Harper
1977, van der Pijil 1982, Howe and Smallwood 1982, Clark
et al. 1999, Nathan and Muller-Landau 2000), &
M4 R HECEA A0, BAENBEOBRICE o T, B
A, BEE, KEf, BAEMAICS IO NS (Howe and
Smallwood 1982), T &DOHTHEEARIZ, IR - B
EHHFT TIRECOBTRONTE Y — MR ETHUH 5
T&H % (vander Pijl 1982), EEAETIIELEE, ME
L ERRESERFEMICEELFA L CTHETEHMAT 5. I
BELIKAF L 72 eBREHEI & o TS H D/ & ILEEH I
SREELZLICL o THEABIIRAT IR EER T2 L
BHKLOER ZBAHETHELIEEZONTWVS

(Howe and Smallwood 1982) .

¥ FFRBIRITY) ¥ — CHEL TR E SN RELER OB
WKW H TR CRAT 2% TH 2 (Nilyama 1990), ¥
TEIPMBIZL I NINSRETF2HFHFO0IF, BRI
FIHLCX Y LERICET 208, E5EORREES
EFr0THLLEZ LN TS (Karrenberg et al.
2002), &5\, EEOYFIFEBIRICE TR, £15
DHEFRFRLEEDEENEIT 508 ) NI RS
THEKGOBE IO KE{MKHET S (McLeod and
McPherson 1973, Niiyama 1990), L7:#%> T, ii[BEM:
DY+ FIIHFFOTRT CHERRE L & DRIK TR S 7oK
SRIEDRITREEM, Thbb, JIEICEFLTEENR
LhbZEFHEIN TS (McLeod and McPherson
1973, Robertson and Augspurger 1999), & LiTREM:D Y
FFOET % LUHRED, EEEM~OFZHE (FEF) %
FIFB -0 HEEL T B L TR, BEIIET OB R
RIEFA723TEL, BFORFRELEDES I ZLELKG
DBELREH (L—7% 4 F) (HETFEESBEND L L
MIhb,

AHFFETIHARBEDOY FFTHLF /LY FF L 23
YFFOETZHAVT, MECTLINEFIVKIOEE L
Bt (— 7494 b)) ISEIRENIHA S B9 &) hORRGE
PRA, ¥, (1) MBIZATINLZLIZE > TKRDD

BELBRICIETEZLNEILER LD, BRLC
B B2 KD 3BEMOSME, BB LIUERICRE
LETHAERTITo 7, 72, (2) KFOBE LB
ETREFIEL TVALERANRL-OIL, BHEERYIT-7
B2 (3) KIZBA SN FITHEL LT T TKRFI
wtod, IMEBICLIN T ERAOTEDH L L~ 7
HA MIBEPALTFEINLOPEFARD DN EERE E
HNTITo 72,

2. MBEEAHE
1) M B

* /) X+ ¥ (Salix sachalinensis Fr. Schm.), 1 X 1
)X +F (8. integra Thumb.) 33L& S MEF CH A
LEIGABICIR LN A EHBBETH L, MfEL bERENE
BIART, MEgEE SICHBEDRIRIEF DT 4, /Y FF
FEISARISEVCIEARICO /T 2EESAT, 1 23)Y
FFIEATED S LBER BRI EICEE T 2 HBNREER O
FETHZ LS TLEERRTH S, 4/ TV FFT
(&5 AREEIZ, 1 X2) Y FFTid6 B EAGIIE#HRL -
REHDEHA L THKEOAVREICA TN BT 2 84T 5,
2) EroEE#E (—781 ) B

AR B OWBERRIC B VT, BAD S BARICENEK
HENTEFHFKTOENWE ZATERMIZL T v TERB
BrEly L0, BEEEAhOL ) Y
F3EEOBE TR LR - Bo728 - KEANLEE
9.0cnD Y ¥ — LESMET O ED LT V¥ AIZHN, £
NENDY v —LIZ T v TENTEFHEFRL 72, 52tk
L7:#iE, REOBVWHICENATHEMZRE S E-B1rH
Too 72, Bo2BbE L TI3EEE L 7285100cciZxt LAK30cc
ZREITZLDOEHz, ERIIEWE ZHRNAILENZTHE
IRoeERk (ALfE38° 207, H#E140° 45", HEE47400m)
T20014 5 A25H, 27H, 30H® 3 HHETV, 9:00~
18:000 9BERI b 7 v TR RE L 720 AMBAKIIF 7 LY
FLAXA)YFFPRELBESLTBY, My FYF ¥

(S. subfragilis Anders.), * 32V 7+ ¥ (8. gracilistyla
Miq.), ¥V ¥+ ¥ (8. hukaoana Kimura.) 7 &k
BY FFRBAYPEF LTz, EREFIT-o4-3 BEIZA
IYFFPEICEFEAE LTV,
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(A

120cm

62cm

exhaust

electric fan

(B)

: Dry-sand
E : Wet-sand

[] : water

Fig.1 The equipment for experiment of seed trapping (A). An example of the arrangement of dry sand, wet sand
and water treatments in the equipment (randomized block design) (B). Seeds were brown off into the
equipment by erectric fan. After seeds were trapped, number of seeds trapped in each treatment was counted.

ERER : FNIEROERREE (Fig. 1A) #&EL,
FREHWTE /Y FEFEAL X)) Y FFO8A SN/ fE
FHRTDECBRTERIIC LT v TENLOD L ERHY
AN, BEMICIE, RLE - Bo /) - k% AR
12.5X125X3.5enD 75 XA F v 7 r— A& FhEN 6 HT
OHEL, 3529 ¥ A7 (Fig. 1B), HRERORTH
12, BT 2 R L T AR E R 5 EAER L
FEFEODOVTV D LEERERIL 72, ENT—BRERE,
HT-FHA S NIZEMDEFEI2VTWD 1EEH 2~ 3
AEFBOICEE, )bbTs5~6MBEML THEFTEERN
WRIE L 720 1EEEBBORGOEFEHEEBERNICRIEL 7215,
HENTHEVES S TULIETHELEL DEFoTHhD,
A CTHEBEMICER L2, 1EOXEI30MHEIT, BU
BEOWENSHTIRLEL DR FEO-0IC 1 5RIOREE
HIFTIEDEREITo 720 TRTDEFHFELENLDE
FERALC, gL - Bo oW - KENFNIZL T v T &
NERETRERAR, KTy FaRBFRIIEER
7208, MR CED, o2l b Sy TENETIIEER
ZHDIIHEETH 572720, THRKREGFZRFEL-EER
AT KEE5ZTHrL2BBBLUS HBRICRFLAE
ARERZ, SOIC1AMBICENTRFE L EEAPENS
ERFER LIz, HIRLE, BoloBI Ty FENHET
BIEERCBFROUKLHITEL THE Lz, BFFRI
RFEERIIBITLB- - OREROER AV 72, 20034
5 138/ X a) Y+ ¥ ofEf%, 5 A28HIc4 / Y+
FORTFEHVWTEBREZITo7:, REBZEhFh 5 RIS
LTHFo720 A XYY FFO 1 EEBITE RIS FH % i
NABILAN OB (JLi38° 44, H#%140° 437, =i
140m) #°56, F/o4 /LY FF¥0 1 FARIIITANEZRE
IROTBERR A SIRELL 720
3) RIFER

HEHEA &Shiz~ A 7094 FOXSBRIELBTRES
DEBZEEREARL O, BHRLIE - Bo 72/ - K% AR
Yy —L (HE9.Om) A/ IXFFEAL XY YFFED
BTAMEDL ST L TES0TOBE L TRFFLHFX
Too ZOOBHEE D IZENFRONEY 5 RIE L7, BT
DEATBITRIRRERTIX, KIZ P Ty TENRBFNE I

BMEICAINRETKEISBEVTWAZ EBB SR
(seeresult ; Photo. 1), 7z, B4CH LLEBAER 2
TIREROZ LB IR, TROLOBFIBAKOKRE
B ENTVE7-DICRAIENR, BEINERDEZ LFER
bhd, £2C, MELLIhZEFLBECZTIA TS
WHTORFEEDBENEFARDL DI, Kx ANhld v—
LEIOEAEL, #hEh 52104/ v+ F Il
A X)X FXOFMTFEMEICE T NIIRET20R 3 DK
R CHRIE L 720 R3FEBRIZ20034F 5 A23H IZfA%A
L, B%&MAT20CI6HR, BE&HAT10C 8 RHM D&M TE
LS, REBFHRZUBMIEICT BREEHL 72
PENHRTE R EFRFL L. ERICHWHET
WBILAN DB SRR L 72,

4) F—5 W

BNERTr 7y 73NEFHRDO LT v TORES 17
M (Trap-type) ORBB LU LT v F23&E L /- EEHE
(nested in Tree) DN, T v F%&KE L/ 3HB O
MRS« ZR L CRERES ST (repeated-measures
ANOVA) % FWTHIT L7z, $7:, BAERTEY v —L
R N 7y TENETFHORESY L THORE, B
JUSHNERT L7 v 7ENBFROLEY 4 7RO
X —TCE B S EOHT (one-way ANOVA) % F\WTHivy, &
5 ZTurkey-Kramer test% Fl\ 2 CEOME Y 1 THTEH
HEVERBE LT bTy TENEFRIIRESY £ THO
LM BL - OlogEM LEEX AV, MEICLTH
7REF LM ED LT LAETORFEE D LB
BEEZR L CRENETESH (repeated-measures
ANOVA) #* B\ Tt L7z BFHE RarcsinEif L 7-18
FRWI,

3% R
1) BroesEt (k—781 ) BR

WHBIR: Ty SENTEBTRII NIy TORES 4T
MITHBICR%Z o7 (Tablel), KTRHEL L, R\ Tk
1T, VIR E AL Ty TENW e o7 (Fig.
2 ; Turkey-Kramer test after one-way ANOVA | F =
126.5, P <0.0001),
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Table 1 Results of repeated-measures ANOVA of seeds
trapped (log transfomed) by the three different types
of traps with different water conditions in the field.

df F P

Between-subject terms

Trap-type 2 475.0 <0.0001

Tree [Trap-typel 6 12.5 <0.0001
Within-subject terms

Time 2 394 <0.0001
Time X Trap-type 4 3.7 0.0085
Time X Tree [Trap-typel 12 1.1 0.3648
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Fig. 2 Changes in cumulative number of seeds trapped
per petri dish (n=15), which was filled with dry
sand,wet sand and water.The mean (£SE) value

was obtained by replicates in each treatment
in the field.

ENER: /Y FF - A X3) v EHEL LI, b
Ty TENEFRI NS vy TORESY 4 TRITHEICR L
) (one-way ANOVA . /XY + ¥, F =143.0,
P<0.0001; /1 Xx2)¥+¥, F=575 P<0.0001), &
BELIBIWC Ty TSN RITE - 7B L UKIZ b
Ty TENLETRICEREE A 2o/ (Fig.3A). F
7o, A/LXFFE, A X)X FFOBETLHITKIZIT Y
TENTFEFDE MBI ENARETKEISREN TN
LZO0EEE I N (Photo. 1),

Photo. 1 Floating seeds with pappus

(A) Number of seeds trapped

(a) S. sachalinensis (b) S. integra
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.3 Number of seeds trapped (A) and percentage of
germination (B) in the three different water
condition(dry sand, wet sand and water) in
S. sachalinensis (a) and S. integra (b). Percentages
of germinations in the dry sands were zero percents
in both species.

2) RIER

BED»S THROPHRERE, £/ 12X FF - LX)
TFEMEL QEBR LI TII0 %7 o705, Bo-BTid
FNENT6.0% - 88.0% T, KTIZFNFNB44% - 94.8%
t®m< % o7 (Fig. 8B),

BEIS THROMBICLIN-ETORFRIIL /2y
FEFTILL%, 1 X)X FFTI6BTHY, MELHW-
bDLFELE IR, o7 (Table2), LA L, WiEL
b IZTime X Seed-type DX EEADR S, RIEHE IR
EORETRLDHILHARENS (Table2), Zhid, #
BB INETORERED, MELOIITLAETFICH
RCH/IXFFCIIBEI~4HEFC, 1 Xa)YFF
Tid5~6 HE ETHRVWHE (Fig.4) ERBLTVwELE
Abhb,

Table 2 Results of repeated-measures ANOVAs for
germination patterns between the seeds with and
without pappus of S. sachalinensis and S. integra.

S. sachalinensis S. integra
df F P df F P
Between-subject terms
Seed-type 1 08 04036 1 41 0.0785

Within-subject terms

Time 6 18.5 <0.0001 6 154.3 <0.0001
Time X Seed-type 6 4.8 0.0007 6 25 0.0358
4, # B

AL DA/ Y FFBLOA X2 Y FFOETII,
MECLINTHEMENDL Z LT, ERLTVIHF% BT,
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(A) S. sachalinensis

100,

—7/x— With-pappus
—@— Without-pappus

Percentage of germination

Day

(B) S. integra

100/
80
60
40

20

Percentage of germination

0 1 2 3 4 5 6 7
Day

Fig. 4 Germination patterns of seeds with and without pappus in
S. sachalinensis (A) and S. integra (B)

HTORFRLELEDEZIZEL TWBE- HBFTICHA S L
DHERNEL BAZEPHALPII R, 2% 0, BFEE
CREIINTTEDLNTVS L S (2B iR % X UREEL
BIRORRBEL T TR, BFRFICEN LAY
DEBLRIGH~NFET HWEESH D I LRI NT,

BNEIRE L UERERIS BV, £/ 2YFF - 4
X)X FFMEOEFIIEBE L CHIITIEAL NI YT
ENMndror, ERELABIHEBIZZIN/IRETE L
L, ZAO-CICHREL LB ICHUEC LX) BEIT S
TENEE IR, LaL, BooiRekic—BEMTS L,
BMEMNMBYVZBUIZE > THFIHLHUBHTLZ L%
Mol IRRFERIIL-T, £/ Y FF - 41X Y
FFWHE L HRFIZIFVKTERENDH L Z Ehbholz,
INOSDFEER, A/ ¥ FF - A X)) Y FXHEOHETF
OMEIIETRFICAE LR UG EEEL, KF0E
BARFIFEL BT SIRT 2T b O L 2R g
LTWwh,

BFVEREE, SHEBRE BICE - ERABIIAIZLE LD
ATy 7aNT, MEOREFIL, WMz ey
WHEFAEASNTY, MOTHBVRATHIIE, Bfshr:
HMPRRFLEETEDLESL), L L, HomA EOKE
OFfCEA s UL, e 2 RBFCTELLLTOEET S
LIRELWEEZOND, LAL, SEOEFOESEEM
(E—7H 1 b) BIRRBRIZBVTKRIZET v TENTLET
D% AIMBIZE T NREETKEIZIFVTV72 (Photo. 1),
T, BFEEBRIIBOWCHHEBICETIRATKEILEVTVS
B, ME,LLRTLABEFICHREENEL ko7
(Fig. 4)o ZHIIHMEBIZBINTVE I L THETORKS
BN/ THbLEEZ LN, —BKEIEM S NETH
BIAREDELLITIERFELTILE) DRV TVE LD
Z2 oMb, BBV T LA OGN DR R 54 AT
NBOKEY T LADETHPHEICE T RAKETIEN
TWLDONBEEN, TAOOBETIIFNHK, BREICL
DVEITKELZBBLEETALNEEZONS, /1Y
FE - AX2)XFFWEIIBNCRBEICLTINEFSS

KEICHA SR, L5ITKIZFNT2RBAENSEZ LT,
BT ARFEREDHROEAFEE I FELRNRIHFEL TS
DTREVDEEZEZ HND, FRRIMMOAHEDY FF(285
WTh, JIEOKBIZB> TEENRONLZ EBE SN
THY (McLeod and McPherson 1973, Robertson and
Augspurger 1999), T k& ZHAfEE L E L TEEDE
EHHLNTWEZ LR END, TDLH A/ v F
F A XA)YFFREDAMEDOY FFIL, BRSO DEA
12& % 1k (primary dispersal) OA%R 56T, 5612
AKEZ#ERTAHI EIZL D 2K (secondary dispersal)
W&o TR ZEBTOEERTIPRETSbDEER b
Z D& REATERRE, BT TREA SRV TEIEL
fi &M% L)) & OB RO EARKRIZII T 5 (Nathan
and Muller-Landau 2000, Vander Wall and Joyner 1998).
A DFREED Y F FREARTIE, 522 R EFOE
BRI OREIIKRESEETLILERLTVDEVZ L9,
Howe and Smallwood (1982) T8 D ELAFIM &
LTUTO3 25T, (1) BREABIZEHVERR
HAaBEERLEEI O S (ZEXEKH, Escape
hypothesis), (2) #EOAE L/BFRICBATS BEKREH,
Colonization hypothesis), (3) BTRHF - EEEE I
BRIBETCHEME: b o THA &N b (RIAMARSH, Direct
dispersal hypothesis), * / ZYF+¥ - 4 X3 Y+ FTHE
DETFIINEBEBICLINLILICEY, AREFIALTX
D ILEEEC T R i L CHRELB O REE L BT IE0 ) 2,
B LTS RE 2 Ao Tl A%, F723KEICEWT 2
KRB ENDZLIZE WVETORFRLEENDESL IE R
B 7GR B SN AREREZHT L) B OB L FF
DI ERRENTZ, Thbh, TOmMEOETHMIE, B
RBDH% & FHIEERFIC b BETHODLEL D, O
&5 hEmEIK#EIEESE (Howe and Estabrook 1977,
Vander Wall and Balada 1977, Thompson and Willson
1978, Wenny and Levey 1998) %7 ') (Handel 1978,
Culver and Beattie 1978, 1980, Davidson and Morton
1981a, b, Smallwood 1982) & - 7 Bh¥EAR o K EAG
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& (Schneider and Sharitz 1988, Johansson and Nilsson
1993, Edwards et al. 1994, Merritt and Wohl 2002) 23
WTECHERINTEZ, LAL, REFECIABAE T
MMARREDSRLT A L 2IE LD THLPIZ L,

=

AMREHED B I2HT2 Y, RIEKRFRFRRATREAEY
HAERFMAZOMILEABBIR 2 Lo, FUILEK, 1L
EFHK, FEBEK, 206 FITRILKRFRFERREMAFE
REYRERIH R AR E ORI FEFRIZENT 7)) v 7
POERIELITEREIRYBLIUIHYSZHEI L,
T7:, ERTEDLE, RILRFRFRRFFEHBBRE
HRET 4 — WV FEEMEL V7 —OHE, BHEORRKIZ
Mae e TEIETHE T Lz, DEOF AL LEHH L L
FET
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