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Self-Parasiting Cuscuta australis
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ABSTRACT

Cellular compatibility in the self-parasitism of Cuscute australis R. Brown was studied at the
ultrastructural level. The front cells of the haustorium penetrated the host stems independently
grew within the host tissues and transformed into elongate, filamentous hyphae, Each hyphal cells
contained a large nucleus and dense cytoplasm with abundant cell organelles. Multilamellar struc-
tures were contained in the cytoplasm and cell walls of the penetrating hyphal cells. When the
hyphal cells did not yet invade the host cells, the middle lamella and the fused cellulosic cell
walls of the two partners at the host-parasite interface were preserved well. As the invasion of
the parasitic hyphal cells progressed, however, the middle lamella was not found at the interface
and the host cell walls and plasma membranes were partially broken down. A hyphal cell penetrated
deeply into the host cell had a more darkly stained cytoplasm with numerous of cell organelles.
In the host cells attacked by the hyphal cells the limiting membranes of plastids were broken
down and several vesicles were arrayed near the cell walls, No plasmodesmatal connections be-
tween the host and parasite cell walls were found; however, half-plasmodesmata were observed
frequently on the side of the hyphal cell walls. These results suggested that the compatibility
response in the self-parasitism of Cuscute was expressed by cell walls, not by plasmodesmata,
between the host and the parasite cells.
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Figs. 1~3. Host and haustorium in self-parasiting Cuscufa. Fig. 1. A thin Cuscute stem branched from a thick stem
entwines on its own mother (A) and another thick stems (B). The thick stems act as a host. Parasitic haustoria
develop from the contact side with the host surface in the entwining stem parts. This light micrograph shows two
types of self-parasitisms; one is a autoparasitism (A), in which the haustoria of the thin stem parasitize on its own
mother stem, the two stems are the same individual; the other is a intraspecific parasitism (B), in which the haustoria
developed from the thin stem attack the thick host stem, both stems are different individuals but the same species.
X 2. Fig. 2. The parasitic hyphal cells (PC) with large nuclei and dense cytoplasm are growing within host parenchyma
(HP) and reached near host phloem (P) in longitudinal section of host stems. X220. Fig. 3. As the parasitic hypal
cell (PC) with a dense cytoplasm do not yet invade a vacuolated host cells (HC), i.e., both cells are gently contacted
at the interface, and the middle lamella (ML) and the cellulosic fusion of the host (HW) and the parasitic cell walls
(PW) are clearly seen. Half-plasmodesma (Pd) is observed on the side of the parasite cell wall (PW). X49200.



September 1993 Lee: Cellular Compatibility in Self-Parasiting Cuscuia 287

M

o 1 Yik

IS U A N

A S A“‘,Vl o = g1
fing e ] et

) e

'

. IR .
N D Y (e

=l gldckFig 3).
7152 el =2Ee 9

o 2 SR E(multilamellar structure) S
, o] &7} VFAEY Ak F
A= o5 =gzrt FI=EE F4ds &5

=l
= ¥714ZZ(hyphae)> T
FEEN R g o] Z & % BEZ =2 AR H 2
B i e, HE e, o ES=e ok A1 24 S =
B AE27RE A2 dHoHFigs. 4~7). 53] A% oleidt FZIAEED TRMEL 2] Ak Azt wa

—

Figs. 4., 5. Parasiting hyphal cells and host cells at the interface. Fig.4. The host cell (HC) attacked by a parasite
cell (PC) shows a destroyed features; the envelope of amyloplast with starch grains (Sg) has broken down (arrows),
and numerous vesicles (V) are located at the periphery of the cytoplasm. The PC with a dense cytoplasm has multila-
mellar structures (ML), one of which is incoporated with the parasite cell wall (PW). Middle lamella is not clearly
observed at the region of the PW where the MLS is incopeorated. Half-plasmodesma (Pd) exists on the side of the
PW. X19,400. Fig. 5. The parasitic hyphal cell (PC) has abundant cell organelles such as rough endoplasmic reticulum
(r-ER), dictyosomes (D), mitochondria (M), and proplastid (Pp). Multilamellar structures (MLS$) are in the cytoplasm
and cell wall. Middle lamella is invisible in the cell walls at the host-parasite interface. Partially digested cell wall
(large arrow) and broken plasma membrane (small arrow) are seen in host cell (HC). Xx11,600.
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Figs. 6, 7. Invading hyphal cells and host cells at the interface. Fig. 6. A parasitic hyphal cell (PC) is invading a
vacuolated host cell (HC). At the interface, middle lamella is not clearly visible and host cell wall is partially digested
(arrows). Note the half-plasmodesmata (Pd) existing on the side of the parasitie cell wall (PW). X 36,800. Fig.7. A
parasitic hyphal cell (PC) deeply invaded host cell (HC) has a intensive-staining cytoplasm including a large number
of cell organelles such as tubular endoplasmic reticulum (ER), dictvosomes (D), mitochondria (M), and mutilamellar
structure (MLS). Cisternae of dictyosomes and ER appear to be interconnected. At the host and parasite interface,
the plasma membrane of the HC is discontinued (arrows). X11,500.
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