& U O MBS RO ZE (VD) HEH1E 00 B % B 4 % 2 3 i~ % 7 11 8 U 0 B 1

s WHRREOMemrE (W) EiEn R %z 3
BEEX 7 3 MO F 7 A & UTRHE O KSE

P S Sl S )

=t
N
@b
oF

Cytological Studies on Rust Fungi (V) Infection of Puccinia horiana

P. Hemnings on Three Chrysanthemum Cultivars of Different Resistance
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Summary

The infection process of Puccinia horiana P, Hennings in chrysanthemum cultivars of different resis-
tance levels was investigated by scanning and transmission electron microscopy. Test fungus was
harvested in a greenhouse of the National Vegetable and Ornamental Experiment Station in Tsu city.
Test cultivars of chrysanthemum were Seiko-no~hana (highly susceptible to the test fungus) , Chiyo-
zakura (susceptible) and Seizan (highly resistant). Numerous teliospores developed on Seiko-no-hana
leaves, wherecas only a few developed on Chivozakura. No teliospores occurred on Seizan leaves.
Germination of sporidia on three cultivars was compared by a scanning electron microscope. No differe-
nces in germination rate and morphology of germ tubes were found among the three cultivars. Infection
process aflter the cuticle penetration was examined by a transmission electron microscope. Hyphae were
observed in leal epidermises of all test cultivars 1 day after inoculation. The hyphae in Seizan
epidermises were enclosed by thick papillae, resulting in no further hyphal elongation in mesophyll cells.
However, those in Seiko-no-hana and Chiyozakura epidermises further grew into mesophyll tissues and
produced haustoria in mesophyll cells. In specimens fixed 12 days after inoculation, hyphal masses were
observed in intercellular spaces between epidermal and mesophyll cells of Seiko-no-hana and Chiyo-
zakura leaves. Teliospores arose from such hyphal masses. A greater number of teliospores was pro-
duced on Seiko-no-hana than on Chiyozakura. These results suggest at least two steps of resistance
mechanism! i) one associated with papilla deposition in epidermal cells, ramarkable in highly resistant

cultivars such as Seizan, and {|) one which acts when teliospores are formed.

Explanation of plate

Abbreviations

ew : fungal cell wall CW ! host cell wall EP ! epidermal cell gt!germ tube 4! intercellular hypha

hi; hilum ih {intracellular hypha  n inucleus  PA 7 papilla PP palisade parenchyma  se ! septum

sp . sporidium  SP ! spongy parenchyma v . fungal vacuole V! host vacuole Bar=5um

Figs.1—4, 3Scanning electron micrographs of germinated sporidia of Puccinia horiana P. Hennings on
chrysanthemum leaves ({cv. Seiko-no-hana) 1 day aflter inoculation.

1,2, A sporidium with a short germ tube (1. a typical germ tube). 3. A sporidium with an
clongating germ tube, 4. An enlarged germ tube with a rough surfacce and a sporidium with a
smooth surface.

Figs. §—10. Transmission electron micrographs of infection process of P, horiana on Seiko-no-hana
leaves. 5. A hypha growing in an epidermal cell 1 dayafter inoculation. A papilla surrounding a
hyphal part near the host cell wall, 6. A hypha separated by a septum in an epidermal cell,
The plasma membrane attaches the hyphal surface (arrow) . 7. A hypha growing in a palisade
parenchyma cell 3 days after inoculation. An arrow indicates a host plasma membrane attaching
the hyphal surface. 8. A hypha growing in a spongy parenchyma cell 6 days after inoculation.
An encapsulation-like structure surrounds the hypha (arrow). 9. A fungal cell mass formed
in intercellular space of spongy parenchyma tissue 12 days after inoculation. 10. An enlarged
portion of a binucleate fungal cell with a thick cell wall in the cell mass formed in intercellular
space of spongy parenchyma tissue.

Figs. 11—13. Transmission electron micrographs of infection process of P. horiana on Chiyozakura.
11. A bicellular intracellular hypha in epidermal cell 1 day after inoculation, 12. An intracellular
hypha growing in a palisade parenchyma cell 3 days after inoculation. 13. An intracellular hypha
surrounded by an encapsulation-like structure (arrow) in a spongy parenchyma cell 6days after
inoculation.

Figs. 14—16. Transmission electron micrographs of infection process of P, horiana on Seizan. 14, A
hypha in an epidermal cell 1 day after inoculation. The hypha is enclosed. by a thick papilla
including vesicular and tubular structures. 15. Intracellular hyphae in an epidermal cell 3 days
after inoculation. At this stage no hyphae were found in mesophyll cells. 16, An enlarged hypha
which is at the right in Fig. 15. Features of organelles are obscure.
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