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Introduction

In the spring of 1930 the senior author found a severe hindrance in the
growth of Narcissus pseud-Narcissus L, in Tokio. At the end of April, while
the plants growing near by were sound and in full bloom, the plants under
consideration had grown only from 6.7 cm. to 3cm. high above the ground
bearing no flowers. They looked something like the plants newly shooted,
and the tips of the leaves yellowed slightly. These diseased plants have been
observed continuously by family members from their late shooting in the early
spring up to the end of April. They have 'grown only about several cm.
above the ground during the period of nearly a month.

Neighboring to the row of the diseased Narcissus a row of Crocus was
planted. The Crocus also showed a very sickly growth remaining one or two
cm. high above the ground without bearing any flowers, and the leaves were
found almost in a damping-off state. They were digged up and examined on
May 2nd.

The bulbs of the Narcissus were severely attacked by a fungus which

produced dark green colored acervuli abundantly on the surface of the bulbs.

[Transact. Sapporo Nat. Hist. Soc., Vol. XI, Pt. 3, 1930]




122 ¥R BE—Sporotrichum Narcissi sp. n. IKX % Ko —FHREBIZE 2 T

Those of the Crocus were also affected by apparently the same fungus, and
the substance of the bulbs was already decayed out, leaving only the outer
scales intact, The specimens were brought to the laboratory where the further

investigations have been done.

Diagnosis

The leaves were so severely hindered in their growth as to be only several
cm. high above the ground at the end of April, when the normal individuals
have bloomed already. However, no lesions or other striking outward symptoms,
except the dwarf growth and a slight yellowing at the tips of the laeves, were
observed. ~ But remarkable indications of a fungus disease appeared on the bulbs.
An abundance of small cushion-shaped and dark green colored acervuli were
found scattered all over the surface of the bulbs. Young myecelial cushions
were snow-white in color at first, and then became green turning deeper by
degrees to dark green by the formation of conidia.

In cases of the severely affected bulbs the apical and basal parts decayed
more or less. In such cases the hindrance in the growth of the shoots was
quite remarkable and the leaves remained 4 or 3 cm. in height.

Sections of the diseased bulbs revealed that the decay advanced length-
wisely along the scales and not across them, but in cases of the severely af-
fected bulbs the decay advanced deeply into the substance of the scales at the
upper and basal parts.

In insignificant cases of the disease the affected plants seem to grow almost
alike to the healthy one in size, but they bear no flowers in general. The
leaves of such plants are somewhat slender compared with those of the healthy

ones, looking rather weak and feeble in appearance.

The Causal Fungi

Two kinds of fungi belonging to the genus Sporotrickum were found by
microscopical tests of the acervuli produced on the surface of the diseased bulbs.
They were isolated by the diluting method in apricot juice agar medium.

On the artificial culture medium two different kinds of Sporotrichum were clearly
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distinguishable from each other.

One of them is apparently identical with Sporotrichum radicicolum ZiMmex-
MANN. A. ZIMMERMANN (1902), who had reported on the fungi observed on
some tropical cultural plants, described this fungus as a new species. His
description of the fungus is cited in full as follows:

“Sporotrichum vadicicolum sp. n.: Auf abgestorbenen Wurzeln erst weisse,
apiter spangriine Polster bildend, die aus hyalinen, bis 4 # dicken Hyphen
bestehen. An diesen entstehen die niederliegenden Conidientriger teils seiten-
standig, teils endstdndig; diese tragen auf flashenférmigen Sterigmen eine Coni-
die. Conidien oval, griin, 4-3 ¢ lang, 2.5-2 ¢ breit. Bilden sich auf versieden-
artigen abgestorbenen Wurzeln, die einige Zeit in feuchter Luft bewahrt waren.”

The details of the description of Sporotrichum radicicolum above cited are
almost identical with one of the fungi found on the bulbs of Narcissus and
Crocus.

The mycelial masses produced on the surface of the bulbs 'consist of loosely
gathering conidiophores in small cushion-like forms which are white in color
at first, becoming pale yellowish green or buff color by the formation of conidia.
Conidiophores are hyaline, branched, and 5.5-4.5 ¢ wide. Sterigmata, characte-
ristic to the genus Sporotrichum, are produced laterally on the conidiophores
or terminally on the branches of the conidiophores, and are short flask-shaped,
and 9.5-4.5 X 5,0-3.3 ¢, most frequently 5.5 X 3.5 #£. Conidia are produced on
the attenuated end of the flask-shaped sterigmata, and are mostly oval or
ellipsoidal, pale yellowish green or almost colorless, and 4.5-2.5 X 3.0-1.8 ¢tin
size.

In the ZIMMERMANN's description it is understood that Sporotrichum radici-
colum is a saprophyte and develops only on dead roots of various kinds
of plants. The fungus in question, however, being a facultative parasite can
infect living MNarcissus bulbs through wounds. Setting aside this slight differ-
ence in the parasitic behavior of the present fungus and the ZIMMERMANN'S
species and considering the striking morphological likeness observed between
them, the authors should like to consider that the fungus in question is identical
with Sporotrichum radicicolum ZimmeErM. The occurrence of this species in

Japan has not been reported up to the present time.
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Fig. 1
Figures 1-4. Sporotrichum Narcissi sp. n. (X 1520)
1. A conidiophore bearing sterigmata and conidia.
2 & 3. Sterigmata producing conidia.
4. Conidia.
Figures 5-7. Sporotrichum radicicolum ZIMMERMANN. (X I1520)
5 & 6. Conidiophores bearing sterigmata.
7. Conidia.

Another species of Sporotrichum found parasitic on the bulbs of Narcissus
and Crocus is obviously different from Sporotrichum radicicolumm ZIMMERM. in
several important morphological characters and in the parasitic behavior. Fur-
thermore the present fungus could not be identified with any other described
species of Sporotrickum. For these reasons the authors should like to treat this

fungus as a new species, giving the following name and description:

Sporotrichum Narcéssé TocHINAI et SHIMADA, sp. n.

The myecelial cushions formed on the surface of the substrata consist of

loosely gathered conidiophores, white in color at first, turning dark green later
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by the formation of conidia. Conidiophores hyaline, variously branched, 4.5-
2.0 wide. Sterigmata produced laterally on the conidiophores or at the ends
of short branches of the conidiophores, oblong, straight or curved, attenuated,
or acute, 15.0-5.0 X4.0-2.0 ¢, most frequently 10X 3.0-2.5 #. Conidia produced
directly on the tips of the conidiophores or on the sterigmata, almost sphaerical
but sometimes slightly ovoid or ellipsoid in shape, green in color, 5.0-3.3x
4.5-3.0 £

Parasitic on the bulbs of Narcissus peudo-Narcissus L., (collected in Tokio
by TocHiNAI), on the bulbs of Crocus (collected in Tokio by TochNar), and
on the bulbs of L#ium (collected in Sapporo by Y. Homma).

Sporotrichum Narcissi can quite easily be distinguished from Sporotrichum
radicicolum. At first sight by the naked eyes the mycelial cushions formed
by loosely gathering conidiophores bearing abundant conidia are dark green
in color in the former, but light cress green or pale olive buff in the latter.
Remarkable differences in the character of the sterigmata are observed be-
tween them. Short flask-shaped sterigmata are formed laterally on the branched
conidiophores in abundance in Sporotrichum radicicolum, while the sterigmata
of Sporotrichum Narcissi are generally somewhat twice longer and more ir-
regular in shape than those of the former species and do not develop so well
as in the case of the former species, especially in old cultures they are no
longer found at all. The conidia of Sporotrichum Narcisst are larger in size

and darker in color than those of Sporotrichum radicicolum.

Pathogenicities and Cultural Characters of the Fungi

The bulbs of Narcissus pseud-Narcissus L. attacked by the fungi, which
were collected by one of the authors in Tokio, had their leaves been cut off
after the flowering season of the preceding year, and left over winter in the
garden soil. Other rows of the Narcissus neighboring to the affected row hav-
ing bloomed profusely without any sign of the disease had been left as usual
without cutting the leaves. Other conditions being quite similar it is reasonable
to assume that the cutting of the leaves gave an occasion for the outbreak of

the disease. The dead cells of the unhealed cut surface of the leaves and
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mucilaginous substances oozing out of the wounds might promote the wound
infection of the facultative parasites.

The infective power of the fungi was tested with a series of infection ex-
periments. |

The apparently healthy bulbs of the Narcissus were sterilized with 19/54
aqueous solution of corrosive sublimate and their leaves were cut off with a
pair of sterilized scissors. The bulbs were put in the sterilized moist vessels and
inoculated with the fungi in the following ways. (1) The leaves were cut off
close to the bulbs and the conidia of the fungi were inoculated to the wounds.
(2) Similar wounds were burned with a gas flame and inoculated with the
conidia of the fungi. (3) The bulbs were given cross incission wounds by
sterilized knives :and the conidia of the fungi were inoculated in the wounds.
(4) The bulbs were given cross incission wounds with red heated knives and
the conidia of the fungi were inoculated in the wounds.

In all cases of the present inoculation experiments the infection occurred
more or less. The most vigorous infection took place in the 2nd series of
the experiments, and the 1st series came next. No difference in the vigour of
the infection appeared between Sporotrichum Narcissi and Sporotrichum radici-
colum in the cases of the 2nd series, but in the Ist series the former grew more
vigorously than the latter. In the 3rd series the infection and the mycelial
growth of Sporotrichum radicicolum were slightly recognized, while Sporotrichum
Naycissi grew on the wounds more vigorously. The infections in the 4th
series occurred somewhat better than those in the preceding cases, and Spo-
votrickum Narcissi produced typically colored mycelial cushions.

It is to be inferred from the results of the inoculation experiments that
both fungi can attack the Narcissus bulbs at least through wounds, and the
parasitic behavior of Sporotrichum Narcissi is stronger than that of Sporotri-
chum radicicolum.

Both fungi grew readily on the following culture media at room tempera-
ture ranging from 28° to 15° C.: apricot juice agar, onion decoction agar,
Narcissus bulb decoction agar, Koji decoction agar, steamed Narcissus bulb,
and steamed rice.

In the cultures of Sporotrichum Narcissi white aerial mycelium grew rapidly
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over the surface of the media, and within several days after inoculation the
small mycelial cushions were produced abundantly. They were white in color
at first, turning to deep green color later by the formation of the conidia. The
colors of the myecelial cushions varied a little according to the difference of the
culture media, for instance dusky olive green on apricot juice agar and dark
green on Koji decoction agar. Characteristic sterigmata were formed in fresh
cultures conspicuously, but they have on longer been found in old cultures in
which the conidia were produced directly on the branched conidiophores.

Vegetative mycelium becomes often swollen terminally or intercalarly, thus
producing gemmae which are sphaerical to short ellipsoidal in shape and
12-7.5 ¢ in size. The gemmae germinate readily without distinct resting.

In the cultures of Sporotrichum radicicolum the vegetative mycelium crept
on the surface of and in the media, and aerial mycelium was hardly observed
in general. The mycelial cushions were white in color at first and turned light
cress green color on apricot juice agar and to pale olive buff color or tilleul
buff color on the other kinds of media examined. Sterigmata were produced
abundantly on variously branched conidiophores even in old cultures.

Further investigations on the physiology of the fungi and the prevention

measures will be published in other days.

Phytopathological Laboratory,
Botanical Institute, Faculty of Agriculture,
Hokkaido Imperial University.

Literature

SACCARDO, P. A.:—Sylloge Fungorum XVIII, p. 525.
ZIMMERMANN, A.:—Ueber einige tropischen Kulturpflanzen beobachtete Pilze, II. Cent. Bakt. 2
Abt., VIII, p. 216-221, 1902.



128 WA BE—Sgorotrichum Narcissi sp. n. IZX % KO —FiHELCRH S T

1 =

BHMEEEFDA. ERCRT—FID 5 v »x 4 vy (Narcissus psendo-Narcissus L) % Gig
NBEREBECHY, @275 50 B, wXe 5w 67-3cm. K%Y, 2REED
B, A LK 2Ry, BEIBYHLTRTI 3 ILLoREK, BLIKREOEELHE
HELT, Z2REINITEA, BRI TRETL. BERomBe 22 Y,

KSR LIIHNT 2 EE oK. S, SRR CEERBOBR INIRE & Sporotrichum B
O=BogsHEEANY o HO—IHHOMHIEE 3 RITFEMF LN EL T 5 Sporotrichum radi-
cicolum ZIMMERM. € {Cy ARIPRVTILIRERBCE T 2HE0BET O NTIL 0B 2 2H» T,
D —id 2 RIBWMOIERL 2F AR ZATH LT Sporotrichkum Narcisst TOCHINAI et SHIMA-
DA RBBAEH L, BEER~TIY,

RES b IMERFEWCLT, HHEL A ZIMMERMAMNN ( k V) THEBHFLH S LTGERIN
3ot FEEEOHEBERBN TR, AUGBEOHERCHEMEL I I LTAED 5 Ekic
LEAL. ZEEETIHSLSOFHERCLNI Yo AN L BRI D, FRE O (L ZIMMERMANN
OMEKILL T, KWRE—-FBELI 2 ATV,

Sporotrickum Narcissi sp. n. & Sporotrichum radicicolum 3 RXEEOEDIT, FiE|TEFEE,
BEARFRCTERL A, FERTFIFEGXARC LTHRAE, BEd K LTRaSBHEke, b
1A (sterigmata) P HHFRFEE? 7 2 2B LTK, BERABE7 52 2 BIK L-UMN 3 SECR
T BEILHANRENT 2ER2TT Lo

MRERENCRTERC3BEKMIZ, ZOFITRY MEOENBECELIR L. 1O VIEHE
DEPIEERT LT3 3 oIk LT, WEIK X 3 (E5OIEMILARE R IVE O B4 R e 2 KK
Wik, STENFEETIWHORBELHELC L0 #NT 53,

REE 5 Y XX 1 v O, FiflEEXMCBE L THEIAT2y 75 v ol iT2
EHIEILE L L, X, EALBCRTERSONDY, BAOBTHER LT 2 HIECHES [
B2 ERMLTIY,o

AEO LA CBERICIIT 2 2mOM R, BHBETIEDZTL,

LT RARRRRE DSBS RT




