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Studies on the Haustorium of Cuscuta Japonica.
II. The Endophyte.
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Abstract

The portion of Cuscuta japonica haustorium which lies internal to the host tissues,
the endophyte, was examined at the ultrastructural level. The endophyte consisted of
mainly small parenchymatous cells and large, slightly elongate cells at the tip. The
tip cells were characterized by the presence of large and lobed nucleus, several small
vacuoles, dense cytoplasm, abundant rough endoplasmic reticulum, dictyosomes,
and mitochondria, and thus suggested to have a high metabolic activity. The shape,
arrangement, and cytological characteristics of the parenchymatous and tip cells
consisting the endophyte were very similar to those of the dividing cells and idiobla-
sts, respectivély, which appeared in the endophyte primordium of the upper haus-
“torium. The tip cells with the thickened-apical wall were observed to grow intrusively
through the host cell walls and to engulf the remnants of the degenerated host cells.
In the former case intrusive growing cell was regarded to develop into the filamen-
tous cell, the hypha. Plasmodesmata through the cell wall were not observed between
host and parasite cells. Some host cells that in contact with the penetrating tip cells
of the endophyte, showed the degenerating features such as a lcss of cytoplasm, a

beaded fashion of small vesicles, and deformation of chloroplasts.
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. Light micrograph of the transectioned parasite stem and the

Figure Legends

longsectioned endophyte
(ENP) and host stem(HS). Cortical cells of parasite stem contain starch grain(arrow-
head). Endophyte consists of mainly small parenchymatous cells and large cells at the
tip (tip cell, TC). Tip cells that in contact with the host cells have a densely stained
cytoplasm and appear to elongate toward the host cells. Large arrowed portion is illust-
rated in Fig. 3. 300.

. Enlarged view of the starch grains indicated by arrowhead in Fig. 1. X6, 600.

. In the contact region of the endophyte flank indicated by large arrow in Fig. 1, paren-

chymatous cells(PC) of the endophyte have large vacuoles(V), thin walls, and nucleus
(N). Contents and walls(arrows) of the flank cells adjacent to the interface(arrowheads)

between endophyte and host cell (HC) show to be severely deformed. X4, 300.

. Tip cell of the endophyte has several small vacuoles(V), rough endoplasmic reticu-

lum(»-ER), mitochondria(M), dictyosomes(D), proplastids(Pp), and dense cytoplasm.
X11, 900.

. Tip cell has a large and lobed nucleus(N), small vacuoles(V), and dense cytoplasm.

Host cell(HC) shows the degenerating features such as a loss of cytoplasm, the segre-
gation of chloroplasts(large arrow), and a beaded fashion of

X3, 000.

small vesicles(small

arrow),

. Degenerating cells(DC) are located between healthy tip cells(TC) and highly compressed

host cell(HC).
organelles, and dense cytoplasm. X4, 300.

Tip cell has a large and lobed nucleus, small vacuoles, abundant cell

. Middle lamellae of host cell(HC) walls appear to be separated (large arrows) and to be
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engulfed (small arrows) by the thickened-apical wall(TAW) of the tip cell(TC). Double
arrowed portion is illustrated in Fig. 8. X6, 500.

Electron dense and parallel membrane structure is located between plasma membrane
(arrows) and thickened-apical wall(TAW). X63, 000.

Thickened-apical wall(TAW) of the tip cell(TC) shows to include the remnants (large
arrows) of degenerated host cell. Double arrowed portion is illustrated in Fig. 10.
Lamella structure(small arrow) and starch grain(Sg) of chloroplast(CP) in the host
cell(HC) appear to be deformed. X22, 000.

Enlarged view of the remnant indicated by large double arrow in Fig. 9 shows the
starch grain(Sg) and lamellar structure(arrow). It is clear that the remnant is derived
from the chloroplast of degenerated host cell. X112, 500.

A chloroplast of the host cell located at short distance away from the penestrating tip
cells shows a normal structure. X22, 300.

Tip cell with the several small vacuoles and abundant cell organelles shows to grow

intrusively through the host cell(HC) walls. X4, 500.
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