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On the Structure of the Haustoria of Some Parasitic
Flowering Plants

Lee, Kyu Bae
(Department of Biological Science Education, College of Education, Chosun University, Kwangju)

ABSTRACT

The parasitic flowering plants obtain nutrients and water from their host plants through a para-
sitic organ, haustorium, which connects both structurally and physiologically host and parasite.
The parasitism in angiosperms thus can be understood from the knowledge of the haustorial struc-
ture. The haustoria have evolved convergently and independently in several unrelated taxa; there-
fore, they have similar morphology. Many anatomical studies on the haustoria in several parasites
in the past have been carried out by light microscopy. Ultrastructural studies on the haustoria,
which are started from the end of 1060s’, have provided new information relating to the phenome-
non of parasitism in angiosperms. The purpose of this paper is to introduce and compare the
structure of haustoria between parasitic plants. The results may help an understanding of phyloge-
netic relationships of parasitic angiosperms. The haustoria of some families, such as Santalaceae,
Orobancaceae, Scrophulariaceae, Loranthaceae (or Viscaceae), and Convolvulaceae (Cuscuta) will

be discussed.
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obligate parasite)e]ztz o} & IHebad ‘—"-3%2-
AU gleja] 7|FAZe 222 KFEHA e S
rfAiE(hemiparasite == facultative parasite)o]2tat
ghoH(Visser, 1981). =3+ 4 fEH] WIS 7|52 89S
o, 7[5 82 ¥le] 71487 Kroot parasite) M iR
Z£7) Tof 7)43}= AlE(stem parasite)® B4V % g
o}. Fiz A, EERHSantalaceae)s} FlEE(Orobanchaceae)
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82 ZZEFH(Scrophulariaceae) ol £3ks 74 4EE
7152] Bale] 7]Asle, #$-4belEHLoranthaceae E=
Viscaceae)s} o]ZE(Convolvulaceae)®] A AHE(Cuscuta)
52 71FAEY AR 71T 71AEch

7147 Ee) R FHEA, TRl 30F 400
ffdo), Al 148 180k ], H4lkll= 26/ 560
gfo), AAHEel e 1508MEs), 1=l PFAEMY AR
AAE T gle ASdo|ee 60F 900fkfEe] JdeiA
olch(Visser, 1981). o] Yrell= -f-elvietel] EEstA %=
7 e 2 Holk Qlacaceae, Myzodendraceae, Rafflesiaceae,
Hydnoraceae, Balanophoraceae, Lennoaceae ¥ Krameria-
ceae 59 1A EE] THE vheol A ¥F AT lot
(Kuijt, 1969).
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&R Epe] 75-4Fo| R (Rediske and Shea, 1960; Hull
and Leonard, 1964a, b; Miller and Tocher, 1975), A%}
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(Rogers and Nelson, 1962; Qkonkwo, 1966; Govier ef al.,
1968), 228]lx Aj4HB(MacLeod, 1961; Pattee ef al., 1965;
Littlefield ef al., 1966; Wolswinkel 1982: Wolswinkel and
Ammerlaan, 1983; Penot, 1986) S-2] 7|4 Aol A Z &=
ulogloh ¢)E e FAE 7144 EdA 28d F71EA
o] 7)1 FAE2NE @iPHe AMdS fwE s, AF
AFERE ZAAZEY PEEI= “F7I(EE, haus
torium)” ol 2]s]A o] Foizlcl M HEE HE A
EEY e e AAAE ET B FelME
ALgE T glov, Z|AHAAFA o M= 18131 De Can-
dollee] o}3) AALES) 7147|135 Fogkslr] A Hz2
Ahg-= G rH(Kuijt, 1969). 7|4 s 22 €2 F7]= 4olsle
7 FA el Aglsle] ) FEAERRE 2L T
B Ystr] i, —&e EAHE(ntrusive organ)
= N2 E (absorptive organ)o| et & 4= ¢) © of (Kuijt,
1977), =3t AFAEFR JAAZE AelE dFAER
HEESRE(connective organ)e]gk e & < ¢cKTsivion,
1978b).

Sloms-Laubach(1967-1968)¢]] 2]5le] & x2 7]X =] =}A]
=9 7 727} fremeE AR vl sleon), ddiEg
ATE Schmucker(1959)<] 2)8]4 o]Fejxme}l. |z
Kuijt(1969)= “ZrEFRTEME®S] 4 452(The Biology of Par-
asitic Flowering Plants)” o]g}& EFE A 714422 454,
TRE, ERE B2 T £EERY 2 R 1% 52
71&ste], 1A E AEEA AT} oldE 3
—f% SRS el=dsteinh 1960948 REE F71d #I
AAdv| A A A7) A== Wi HiRe] g A
RS whe] "o 24 (Dorr, 1967, 1968a, b, 1969, 1972;
Tainter, 1971; Dobbins and Kuijt, 1973a, b, 1974a, b; Fi-
neran, 1974; Dérr and Kollmann, 1974, 1975, 1976; Kuijt
and Toth, 1976), #MAEEHAY ZwiellA Frle AR
Fhed o] & oldllg = WA Aok

Kuijt(1977)= 714 =24 &2 F718 7|74 52 shEtel
e Fd 717 23 ZAsle] AR TEoE
T, ¢]2 Z+zF upper haustorium3} endophytezh= FH
FEE EFOIGTR 53] endophytezhs folt L Eikel
Aol A TAHZE R gent, 7] FE ATl A ik ke
EFIE wgol oz dFatge] a2 Abgsle kel
sith «uba e 2 &7|e) &R BRE 7154 Sx)2] S45HA,
7NF 2FeRy] gAH, 221 |F 27 JelA BE
ES Esle BB o= relA] R =& R
H71= gcKuijt, 1983).

o] T2 AF7HA Bl d7E FERTFHEDS
ERel T AR ) 1 AUEESEAY EAS BASI
ol & Hiksle, AR EE 3 AHEN BES
= Hagel Aot
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Kg&(upper haustorium)2| 4

A M= 27171 FEEY £ 7)et @ gE S
sl A HPeirce, 1894) iARAE(Zimmermann, 1962)e])
=29 o EF7|7 2R AR Lathraea candes-
ting's AFAES] Relo] BHA Fol A9 Relol A
E717} ¥4 "k (Renaudin, 1975). Cytokinin(Tsivion, 1978
a) T 2 whe] o)A (LG S(Atsatt ef al, 1978),
e FFA A HiHY BAT )9 WAL
grhRiopel and Musselman, 1979). ¢]2]3F o7 Asls.e
E719] HAe SEE AEA R gL T2
A A, DA 2 sEEel A o ERY U (RSl FilEe)
dags AlAkgeh

TIE RARME

29 HPE, F79 7|Fza A EEy = 4
el 93 BERSe] @4 fFHske o]Feix= oz
A= o] Spek(Peirce, 1893; Kuijt, 1977). 7] Plell4 <)
HifEs 3= ol o2 fPEiEaE(cell enlargement) 59
BAE 7] AZES 717EA A9 3Ae a3 2
A4 FE AFE 7 s ZHoltHlee and Lee, 1989).
%#, Renaudin(1975)2 34YEle] Lathraea clandestina
F710A cellulases) FH-g 228t whez Zwg)
v}l Tripodi(1970) A4L@e] Cuscuta pentagona 5712
FfEl Al acid phosphatase?] €412 Zast | glu). o)
HEAs 71FEA A FAosta] g Fr|AA e A%
== BEDEL ¥, 715 Azdx agsie] 72
9 AYE FolshA & 2le Ao|ch wdl o) F4=
A-g-telfle] Tapinanthus bangwensis(Onofeghara, 1972)
o} wekpte) Comandra umbellate(Toth and Kuijt, 1977b)
7] A= #<1=" v} glck Toth and Kuijt(1977b)=
endophyte?] FELHE MEEZ 8 S E5lo
acid phosphataseZ} FH=le], o] EA7) HE= ] 9)i-
7)1 FAZE AT THA EEo] 71202 Agle
T sichz elMatge). Nagar ef al(1984)2 7)%F4) &3
HAEHe] 9l Cuscuta reflexad) 7] 1eeA] o) &
Fo ARREE SARRERES 4% ub 9k o9 A

2 &7 ddAM Ayl E2)Eq 99 g s)Fza)]
AYdE 7T Aeluh

Endophyte2| ¥

Endophyte= 71722 Ay A"z HE w
WK7leg ey oo £BEMeE digs] Fad
XRolck Arceuthobium(Srivastava and Esau, 1061a)=}
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Figs. 1 and 2. Schematic diagram of the general two
major types of endophyte in parasites. Fig. 1. The diffuse
endophytic system. Fig. 2. The simple, peglike endophyte.
P, parasite; H, host; ¢, cambium. [From Kuijt, 1983]

Phoradendron(Calvin, 1967) 2 Viscum(Sallé, 1978) %2
Aol ftel Sl AN B Ae, g% 71 FEF Lo
A4t endophyter} vhal oiw] Z 2 gffsted A#bs}r)
o) F-of], AAH R gidd] H3E F2E wdsie] endo-
phytic systems & #chFig 1). =k, H4belel doE
=3 A 4bEe] endophytes EHSIEFNC. 2 thrdl =7
ke fEs ZhechFig 2). Aabeel A, 7154 253
44 g2zl ode #7]9 endophyted] MEHAEEe]
A2 SR RIMNe R ERStel BRE AZEthy-
phae) 2 P> E3le] glel(Dorr, 1968a, 1969, 1972;
Lee and Lec, 1989).
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Fig. 3. Longitudinal section of Comandra umbellata haus-
torium, in which the structure of gland has not appeared.
CC, cork cambium; CZ, collapsed zone; H, host; IZ, inter-
rupted zone; VC, vascular core. X27. [From Toth and
Kuijt, 1977a]

BY Hpeo] HIAR ey (AN Y O Tk 259
F7) Fao A Ao zHE o] Rejq] 5 918 R
vk ele), 2T 7hA] d7d P s AAE SEEEEDE A
wa A Er 5] MEIEN 2 RSN SRS de] B
o}
HEH T4EEYel WEE  Mide(Simpson and Fine-
ran, 1970)2} Geocaulon(Warrington, 1970) % Comandru
(Toth and Kuijt, 1977a) 52 &-7](upper haustorium)=
o3 22 oy o2 EnEd o & e R
€ “FAmERr(collapsed zone)”, &3 ¥-#18] #ofl 9l &
FA o # A iR wle 2e o] Kif Efgale] Lafsle]
A Bl R0 BHo Aol 2AH AdE vehde
{7 (interrupted zone)’, Zelz Fr] hife] Sx:ze
A3 gle “HEEW fulEBii(vascular core)” S2F o

1%l oHFig. 3).
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53], A= HTFE X% de BE EFEL S
Ash=H), o128 44 ‘phloeotracheid’ 2} 3}, ¢] F2&
kRl 7 A2 B FrolA B 5 e BAE dHA
9]t} Fineran(1974)L- phloeotracheid <l 1= Y AHE<],
ET 8471 A& W, /) HREE(endoplasmic reticulum)
2y PAdS EEETEMESE g vl itk =2
Gt o F2EY Al dade Asa e 2ol
o3, oiul E5EL EiE(sieve elements)®} BEAS) F717)
=2 3= Aoz 2aE 7w 9rHKujt, 1969). Comandra
F71E 713 2 Asty] gl SiME T2t A4 A
(Toth and Kuijt, 1976, 1977a). =3k endophytes] X4
AxLEe] 7158 HE BHE £1 5017}*‘] RE BR=e
ez, T [ Aol A&yl d8A AR E
#5% 3L(open xylem-to-xylem connection), &FEet W%

5 Al RIZEEER(plasmodesmata)7l £A18}42]
23+ tHToth and Kuijt, 1977a).

FiEF Skl IR Dérr and Kollmann(1974,
1975, 1976)ell &Jsh A, HF g Lol A Aekx W= Oro-
banche %7) A ES(endophyte cells)?] Ewvigle w4
zEo] we o). &, 7|FAE Ale|lR A s Orobanche
£ AEEL - 88 d8ds vEY, 2Rt £
Aol 60 um A=<l BEEE F 9ol4] e]zle] F714)
¥ o] Hi, 7159} FAE Alelole A=)
Al7y =A4skA] =cHDorr and Kollmann, 1974). =58t
7154 fiEfe] AZEH endophyted] L™ ol AEEZ
I A E g8 TR ubw, IHA R ulz T
A7 AZZTE do] AAEA, Hy widd w2 W@
NRR L A ZH e =2 e 2 2] X g l(Dorr and Kollmann,
1975). <183t &AL, CuscutaOJ]A-]E HaE w} gl
(Dorr, 1972; Lee and Lee, 1989), S5 <doks Hol= o
A4 E-2) iR FF(sieve elementb)‘ﬂ] A g ol d el
I EAEEZe] 4YEA B /)5S e AER A%
Hi 7R ﬁﬂ"—?E]J— ok 2z 71Fe] R Eel
=gy Fr\AZ e fifEEe] AlE AEE £R(wall ing-
rowth)ale] 32 <) [EEfla(transfer cel)Z Wk
2 F ik ARAERE HrEC] SRETA oF Ho2 algd
AxE FEe] AAFT, o3 7|5 54 Axe) B

FLEES (pit-pairs)g BA st 7)59e) BFdZA] 44dd
th(Fig. 4). 23Ere oh2 3 BEel Boschniakias| A= 7]

o] HEro] EoA B A AR 7|F9) 7 AAE A
oje]] 227} AZFcKKuljt and Toth, 1985).

7=|°*‘0|3F’Jr Z4tamel |k Arceuthobiume) F7)
£ 715 22 Fslste] A o, o8] WRo R e}
234 % Bzlsl Fx: 2 endophytic system2 o] &}
o] NAXNEL T2 HhPEM) M LR 7)) gtoH(Srivas-
tava and Esau, 196la, b; Tainter, 1971; Calvin ef al.,
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Fig. 4. Diagramatic representations of Orobanche haus-
torial cell differentiating into a water-conducting element.
[A] A parasitic haustorial cell (PC) with thickened apical
wall grows into the host parenchyma (HP). [B] The
haustorial cell develops into a typical transfer cell (TC),
having wall ingrowth at the apical region contacting with
the host tracheary element (HTE). [C] The haustorial
transfer cell (TC) develops into a water-conducting ele-
ment by thickening of the typical secondary wall. [D]
The labyrinth structure of the transfer cell disintegrates
and the protoplast degenerates, and eventually a parasitic
haustorial tracheary element (PTE) differntiates. Xylem
between the parasite and host is connected by pit-pairs.
[Adapted from Dorr and Kollmann, 1976]

1984). Tainter(1971)+= 7|52} &7 A E7F 2ebs JLof A,
5 Axel e Enals EMEEEHR7E 380 ¢
wh ol ZEud F A s Bishs )4 Fas
AAEe] 1Al et

Phthirusae] &7|(upper haustorim)= FRELNAZS) ori
g 52 737} 9)o]4(Dobbins and Kuijt, 1974a, b), 3+
R N Fr)e REEHeE FAME T Qe

Viscum mizimumel 4, 719 £E MRS SWE
(secretory trichome)Z Zr{bsled 71 F2} ZFE o <3
7}7] EAL Xu|gtHFig 5). o] e %7] —f-,-oﬂ filzes:

fhizzt HAEY FiiRe] FEE $EstA ¢echFigs. 6
and 7).

TR HatEmel WA Castillega®] Sl R
o] KEHy =13 EAAER B EET Sl alen,

I Bkolls= whakfl &7)9 phloeotracheid el 9=
A viwd gz KT W8l &1 rHDobbins
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Fig. 5. Diagram of developmental stages of the adhesive haustorial disk in Viscum minimum. Mature adhesive disk
(D) develops through immature stages (A-C) before emergence of intrusive organ. cz, collapsed zone; h, host; m,
central meristem: s, sccretion complex. [Adapted from Heide-Jgrgensen, 1989]

Figs. 6 and 7. Haustorium of Viscum inimum. Fig. 6. Latcral view of mature haustorial disk with a protruded
intrusive organ. Fig. 7. Longitudir ! section of the haustorium as in Fig. 6. CZ, collapsed zone; 10, intrusive organ:
SL, superficial layer. %7 . [Adapted from Olson and Kuit, 1986]

and Kuift, 19732 8r 715} Fr)Axe] el A
LAdelepale 5 aE|7] grom, AEWe] wEEel FE
wet A +2E e F7]AES lrHDobbins and
Kuijt, 1973b).
Yectra T7)= “HHIFEE(hyaline body)" =k sk HESH
LHEhe il olbd|(Fig 8), o] B HtastA w02
A B4 EHIsHA Eol7] wiEel] Boixl Aelw,

ole] Rabgt 715-& obF w AR @grh o] 2R K

;e wEnst wrdEle] ¢l n(Fig. 9) F719 7158l Abelel
EEe Hos e}, 7] FR R 4T g e i
B HHHe EREES b weE #HESZ slth
MAHES! 3R A AN Cuscuta australis)®] FeEAEH
upper haustorimell-e, A fE#el AZE& T4E endo-
phyte primordiume] 2-dlti(Figs. 10 and 11). A #% 2]
AZZe () Bo= wadshe ke AEg(fle cells), (D
Aulet )l o MiE FES AE S Do ®
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Figs. 8 and 9. Haustorial structure of Alectra orobanchoides. Fig. 8. Longitudinal section of Alectra orobanchoides seed-
ling. Hyaline body (HB) consists of smaller cells with dense cytoplasm. HN, haustorial neck; HR, host root; PLU,
plumule within seed coat. X77. Fig. 9. Schematic diagram of the hyaline body (HB) related to the xylem (X) located
at center and phloem (P) surrouding and traversing the HB. [From Visser, Dorr, and Kollmann, 1984]

Figs. 10 and 11. Haustorium of Cuscuta australis. Asterisks (#*) indicate the side that contacts the host organ.
Bar=100 um. Fig. 10. Endophyte primordium (EP) of the mature upper haustorium lies within haustorial cortex
(HCT). X76. Fig. 11. Enlarged view of the EP in Fig. 10 shows three cell types: at the central region, the elongate
digitate cells (DC) have very dense cytoplasm and large nuclei; proximal to the DC, the smaller file cells (FC) contain

prominent nuclei; distal to the DC, the highly compressed cells (CC) show almost rectangular shape. X215. [From
Lee and Lee, 1989]
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A2 A =BT, digitate cells), =] 3L (i) BE#%E

moko] A EZ(compressed cells) Eo2A, FHx A
BAR) f1e) BB F7) £ 4=

Z3] endophyte primordiume] ZF=e] FHolzpd, f8H
Wfase] A2 Hutslel mRAERSN 49 hyphae= %
25t o] AZEL 7|5 fE2AL AAA, B AKiet
el Egele] Tk kg R &S BE reE pdse
AZ2 fbgieh. §h4, hyphae AXELS 71539 =7

ool A AT well % F AE) AEHE 5o AL
FEpg 5 gl n|AFTR2E zHeti(lee and Lee, 1991a).
o8 o Fa}-5(Thomson, 1925; Tsivion, 1978¢)-& 7]5-2]
BE ERe B3I F7) AESe] RE ERZ FEI
Alzbsle] Aatg Fr|9) EHE ddEe Ry S5 1
512 Wy v} glck At 27]9) R e
°_71:7-‘1‘ MEZS F2 Fikel F719 E5HE AR oS
e sksle] KTEASZ SAHEICh olg)} FAle] £7]9
]' J 9 EAH oM 8 o] FAHEUH

g ozl FAH Y 37} o] FejuHLee
and Lee 1991b) 2] fﬂiq—— 7|29 FHg]) Fr)e) B
Ealel g 49E ol E Fxol A HEE 2840 sl
A A,

B3] Fke) fE A e #iEfd =23 hyphae+s
7159 g5 BRE e7lgo R AR HRE v, o
AZ 5L fAEEEe] AZ }Fo=2 AFehs 7E(wall in-
growth)S zZv7] uifel] UFo] fEEMips wdEd.
ol iZe) Mk g d® FE et Axel
ZAo sl So) Exle A Algt 2,42 kdkn}
(Dérr, 1972; Lee and Lee, 1989).

£ =

T TR Sl 4 e FAsE7] ] WIi(upper
haustorium)®) ) Hel LS HE EERe R At

seln Sy B8] dadselor dm, o= 2l
7]*&]&}%;9] Tttt il SERR RS et uﬂl.(u-ri—‘—

st 2 Aelrk AlEA MER} ﬂ—?%’O]H—a—

sl ohEkE oA pERA e} HEER SR K
Elol419] #EIB(hyaline body), 221 AR A %8
#el AEg2 743 endophyte primordium 52 Y%
"l%“]-ﬁﬂu]?éll-‘ ol A EHa Al sl Eaka ExlZe|t) 1
2z g 424 Orobanche~4 7B g 7 o) el
Boll A 7]153e) FHelsle] PAsty & ] A Z£Z(endophyte
cells)e] PG 3 2 sl #HDorr and Koll-
mann, 1974, 1975, 1976), 7]l am el 5] T
2 &4 odujx Uz grh 2 A 7]EAE e 7]
Azl Wibhlsl dubhlis o¥EERY BERG7E 717
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FaEte] A RHKuijt, 1969), F719) s AREIEE whEl
25k AER =oE Brled AAec) mEd F7)9
Fze) 7159 AT BEr 2 AxlwEe]AHq] whye] W
o] o] Fojzfol & Hor} ik

w-akElel) %8s Mide(Simpson and Fineran, 1970)<}
Comandra(Toth and Kuijt, 1976, 1977a) 2=l 7 2-4fo]
flol| £31= Phthirusa(Dobbins and Kuijt, 1974a)e} Vis-
cum(Heide-Jgrgensen, 1989) o] F7)52 FREEff7o}
SUWRCEE SWE) 59 75E FEHeE zedh o
i wiEkie)l Ao HE shie] EEB 452

SrEpBEE(Kuijt, 1969)w, Wikl fbgsls 3 MHEES &
#ow sl9lg o, 2Fsichy Y =g EENSIm-
pson and Fineran, 1970; Fineran, 1974)2} & 4#H(Dobbins
and Kuijt, 1973a)2] &7]| 5ol EF2 F-hsbs A E
=7 FEHeR fAHd, oY SF 24F MRS
sho] T SAEEE Aleld] RRY SLEMGRES JFIIIE
Ao} HArfle] Alectra E7|d 4 #BAEE #HEL(hyaline
body, Visser et al., 1984)7} 3t &7]= sl gnde

F3APH, FURA, el T4 33} e §7159)

l

Ed3 sEetE FRTFo) 25 7|AAEY FE R
oW A =L HHE sleAe dsid o4 %z% °'x]
obck. whebA], 2E2] Hfkel Tk odre)l sime] &
o Az

EFEEC % S ATeIA, F71sh A5
T RREES ESl e JETIER AT #%Eﬁhﬂr F2ho)

o d7HE 2aA #=igE vt deviDorr, 1968h,
1987; Tainter, 1971; Dell et al, 1982), vt QAFAE-L
FTra=A 9225 9] gl Dobbins and Kuijt, 1973b;
Alosi and Calvin, 1985; Kuijt, et al., 1985). FiEEML R
i RELNO R BEMRCT T 5 BRER Abeldl <
HaldHA S B3 PE MBS ?Eﬂﬁ@ = AlEe] fuhtE
(compatibility)e]2l= 2jnlefa] EH T—H‘:']'O] TB-E]'EE,
BEUIRe fta ol 23 7“”?1‘ A7} Fasich
Fos F(1985)eF & T(1990)0] 2faf -L.'%EA‘H W=
Soivjelel Sfiske FEWHTEYS duRd g 3
t}h EFLe)r AW B (Thesium chinensis Trucz)z} 714
¥ (T. longifolium Trucz)el 2fe] Qlx, IR Tol=
obil(Aeginelic indica L.), 2 @VHTIS-4e)(Boschniakia
rossica Fedtsch et Flerov), 7§E-2(Lathracea japonica
Miq.), ZZ-&(Orobanche coerulescens Steph.), 7H2|v]#4ko]
(Phucellanthus tubiflorus) 52| 4ffo) orh FFEfldli=
m =2 8 rE(Melampyrum  roseum Max.), T@w =24
(Melampyrum vosewm var. jupomicum Fr. et Sav.), of7]
=2 2 E (Melampyrum selaseum var. nakaianum Yama-
zaki), $5-&FAE(Euphrasic maximowiczii Wettst.), 25t

(Siphonostegia chinensis Benth), =z vz &e|E[Ph-
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theirospermum japonicum (Thunb.) Kanitz] 5 6f8¢] itk
A Abo)|flol| = A A Lo(Loranthus yadoriki Sieb.),
)AL Ao (Loranthus tanakae Fr. et Sav), 7-3-4re]
[Viscum album var. coloratum (Kom.) Ohwi], &-27-%-
2o (Viscum album for. rubroauraniiacun Ohwi), 2|3
Sl = 2 Ao (Pseudixus japonicus Hayata) 5 5ffio]
olt}, A= MAKCuscuta japonica Chois), 2*4F
(C..ocuta australis R. Br.) 28]z 24NN Cuscuta chine-
nsis Lam.) 5 3] 9=1A slch

o]s} o] ERe EE o] gle oE] Z4AEE F
ol A, fEBIESE 2 EEREER S R TR 7l ES oA
AAabEe] AN A Cuscuta australis R. Brown) 3+ 2 el

gic), = A4l R MiEe fiEgis(Lee and Lee, 1986)
i EEE Hlale F7)4HZELee el al, 1987), E7]9
phbel FgiE(Lee and Lee, 1989), ZF:o FfHMelr 4
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