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Formation of sporangia induced by light in Pilobolus species has
been reported by several workers (1, 4, 6, 9, 12, 13, 14). Since 1952
synthetic media containing specific growth factors: hemin (8, 10, 11),
coprogen (2, 3, 15), or ferrichrome (7, 9) have been used for culturing
‘members of this genus. Because Pilobolus can be grown on synthetic
media and sporangium formation is induced with light, this genus has
been suggested for use in studying problems dealing with sporangium
development (9). The present research deals with the study of various
synthetic media to determine which would be best suited for sporangium
development.

In the initial experiments (5) a strain of Pilobolus kleinit van
Tiegham was separately incubated on various media described. in the
literature. Best results were obtained using a solid hemin-asparagine
medium described by Page (11). Although good vegetative growth
resulted and numerous trophocysts were formed, sporangia were seldom
observed. Changes in the pH, light regime, and culturing conditions
with Page’s medium and modification of the other synthetic media failed
to provide cultures which regularly produced sporangia (5). After nu-
merous experiments using the constituents of Page’s medium, coprogen
medium, ferrichrome medium, as well as many other compounds used
in various concentrations and combinations, a simplified hemin medium
was developed (5). In contrast to other media, cultures on this new
medium were slightly more vigorous, had more densely pigmented vege-
tative growth, and produced abundant sporangia.

Page’s hemin-asparagine medium (PM) was prepared as described
(11) except that the concentration of (NH,)2SO4 was decreased from
1.32 g/1 to 0.66 g/l and the concentration of MgSO,-7H0 was de-
creased from 1.0 g/1 to 0.5 g/l. These changes improved the rate and
density of vegetative growth but did not improve the extremely sparse
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production of sporangia even though trophocysts were abundant (5).
The coprogen (CM) and ferrichrome (FM) media were prepared as
described (3, 9).

The simplified hemin medium (SHM) contained hemin, 10 mg (dis-
solved in 37.5 ml of 0.1 ¥ NaOH); sodium acetate (CH3COONa-
3H,0), 10 g; thiamine-HCl, 10 mg; (NH,),SO,, 0.66 g; K.HPO,,
1.0 g; MgS0,4+7H,0, 0.5 g; and deionized distilled water to bring the
volume to one liter. For solid medium 15 g of agar were added. Media
were inoculated with cylinders of agar permeated with hyphae. Each
cylinder was approximately 6 mm diam and was obtained by cutting into
the agar with a No. 4 cork borer at the periphery of an actively growing
colony. Cultures were incubated in a walk-in growth room at 26 =1 C
under a 12 h light-dark photoperiod. During the light phase cultures
were exposed to an illumination of 25 foot-candles incandescent light.
Vegetative growth was evaluated by measuring the linear increase of
colony diam of cultures grown on solid media (Fic. 1) and the dry
weight of cultures grown in liquid media (5). Qualitative observations
of mycelial density and pigmentation were also made. Evaluation of
asexual reproduction on solid media was based on counts of the number
of sporangia which adhered to the lid of the petri dish. Sporangia were
counted 2 wk after the medium was inoculated. Beyond this period of
incubation, formation of sporangia ceased in the majority of cases.

Since vegetative growth on the coprogen and ferrichrome media
(F1c. 1) and modifications of these was poor, they were not used for
additional studies. Asexual reproduction on these media was also
poor; sporangia never formed on the coprogen medium and rarely
formed on the ferrichrome medium. The greatest number ever formed
on the latter was 20.

Vegetative growth on Page’s medium did not differ from that
described in the literature (8, 9, 11). The mycelium, which was coeno-
cytic and initially unpigmented, grew in the agar medium and never on
the surface. The yellow pigment was evident on the 3rd da following
inoculation. Starting on the 4th da trophocysts began developing from
thickenings of the mycelium. Numerous trophocysts could be found
in 5-da-old and older cultures. Subsequent stages in the development
of asexual reproductive structures—elongation of the sporangiophore and
differentiation of the sporangium and subsporangial swelling were seldom
present. The maximum number of sporangia found in a culture on this
medium was 75. In liquid culture the fungus grew entirely submerged
and produced a fairly dense mycelial mat. No trophocytes and con-
sequently no sporangia ever developed from this submerged mycelium.
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Fic. 1. Colony diameter of P. kleinit grown on simplified hemin medium
(SHM), Page’s hemin-asparagine medium (PM), ferrichrome medium (FM),
and coprogen medium (CM).

During vegetative growth, the appearance of the cultures and the
rate of linear growth on the simplified hemin medium were essentially
the same as on Page’s medium (F1c. 1), however, the cultures did appear
somewhat denser and more deeply pigmented. Many trophocysts were
visible 4 da after inoculation. Starting on the 5th da of incubation cul-
tures began producing sporangia. This daily production and discharge
of sporangia continued for at least one wk. The average number of
sporangia that adhered to the petri dish lid was approximately 1,500,
but the range was from 1,000 to 3,500 (5). In liquid culture the
average dry weight of the cultures after 9 da incubation was 50.2 mg/
25 ml medium compared to 35.3 mg/25 ml of Page’s medium. Except
for the increase in dry weight these cultures appeared no different than
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those on Page’s liquid medium ; that is, the fungus grew entirely sub-
merged producing no sporangia.

The medium was also effective for a second isolate of P. kleinii and
for P. crystallinus (Wigg.) Tode. When grown on solid media these
fungi showed vigorous vegetative growth and abundant production of
sporangia. The second isolate of P. kleinii produced an average of
1,600 sporangia/petri dish and P. crystallinus produced an average of
1,200.

The simplified hemin medium described here permits good growth
and asexual reproduction of at least two species of Pilobolus. Under
the conditions of this investigation it proved to be the best medium for
culturing these fungi for developmental and physiological studies.

LITERATURE CITED

1. Buller, A. H. R. 1934. Researches on fungi. Vol. 6. Longmans, Green &
Co., London. 513 p.

2. Hesseltine, C. W., C. Pidacks, and A. R. Whitehill. 1952. Coprogen—a
new growth factor for coprophilous fungi. J. Amer. Chem. Soc. 74: 1362.

3. —, A. R. Whitehill, C. Pidacks, Margaret Ten Hagen, N. Bohonos,
B. L. Hutchings, and J. H. Williams. 1953. Coprogen, a new growth
factor present in dung, required by Pilobolus species. Mycologia 45: 7-19.

4, Klein, Deanna T. 1948. Influence of varying periods of light and dark on
asexual reproduction of Pilobolus kleinii. Bot. Gaz. (Crawfordsville) 110:
139-147.

5. Levetin, Estelle H. 1971. Influence of nutritional factors on sporangial pro-
duction by Pilobolus kleinii van Tiegham. Ph.DD. Thesis, University of
Rhode Island, Kingston, RI. 82 p.

6. McVickar, D. L. 1942. The light controlled diurnal rhythmn of asexual
reproduction in Pilobolus. Amer. J. Bot. 29: 372-380.

7. Neilands, J. B. 1952. A crystalline organo-iron pigment from a rust fungus
(Ustilago sphaerogena). J. Amer. Chem. Soc. 74: 4846.

8. Page, R. M. 1952. The effect of nutrition on growth and sporulation of
Pilobolus. Amer. J. Bot. 39: 731-739.

9. ——. 1956. Studies on the development of asexual reproductive structures in
Pilobolus. Mycologia 48: 206-224.

10. ——. 1959. Stimulation of asexual reproduction of Pilobolus by Mucor
plumbeus. Amer. J. Bot. 46 : 574-585.

11, ——. 1960. The effect of ammonia in growth and reproduction of Pilobolus
kleinii. Mycologia 52 : 480-490.

12. ——. 1962. Light and the asexual reproduction of Pilobolus. Science 138:
1238-1245.

13. —— 1964. Sporangium discharge in Pilobolus: A photographic study.

Science 146: 925-927.

This content downloaded from 74.217.200.19 on Mon, 09 Mar 2015 17:21:19 UTC
All use subject to JSTOR Terms and Conditions



http://www.jstor.org/page/info/about/policies/terms.jsp

1258 Mrycorocia, VoL. 68, 1976

14, ——, and D. Kennedy. 1964. Stodies on the velocity of discharged sporangia
of Pilobolus kleinit. Mycologia 56: 363-368.

15. Pidacks, C., A. R. Whitehill, L. M. Pruess, C. W. Hesseltine, B. L.
Hutchings, N. Bohonos, and J. H. Williams. 1952. Coprogen, the isola-
tion of a new growth factor required by Pilobolus species. J. Amer. Chem.
Soc. 75: 6064-6065.

AN ISOLATE OF SAPROLEGNIA AUSTRALIS
FROM SOUTHEASTERN NORTH CAROLINA'!

Davip E. PApGerT

Department of Biology, The University of North Carolina at Wilmington,
Wilmington, North Carolina 28401

There are no known reports of the occurrence of Saprolegnia australis
Elliott since its initial isolation (Elliott, 1968). Saprolegnia australis is
prevalent, however, in small streams feeding Bradley Creek, Wilmington,
North Carolina. The most striking dissimiliarity of the present isolate
(UNC-W No. W10b, ATCC No. 32940) from the type species is spo-
rangium size (Fics. 14). Elliott reported the median primary spo-
rangium length to be 40-80 um, while those of W-10b are 189-243 um
(median 70%). Secondary sporangia in W-10b, like the type species,
usually are short and arise by internal proliferation ; but in W-10b sec-
ondary sporangia up to 600 pm in length are not uncommon at the tips
of robust hyphae (F1c. 5). In 6-da-old cultures several sporangia ex-
hibited dictyoid spore discharge, a characteristic not noted by Elliott.

Although W-10b is clearly an isolate of S. australis several aspects
of its sexual morphology serve to broaden the species concept. Neither
the antheridial branches no antheridia are persistent (Fics. 6-7) while
the reverse was true in Elliott’s isolates. Fertilization tubes were found
in three cases in W-10b, (e.g., F1c. 8), but none were noted by Seymour
(1970) in preserved slides of the type culture. Oospheres are variable
in size as in Elliott’s isolates, the smaller ones being produced by budding
of large odspheres (Fics. 9-12). Mature subcentric odspores of greatly
varying sizes thus can be found in the same odgonium (FiG. 7), but

1 Contribution No. 028, Department of Biology, The University of North
Carolina at Wilmington.

This content downloaded from 74.217.200.19 on Mon, 09 Mar 2015 17:21:19 UTC
All use subject to JSTOR Terms and Conditions



http://www.jstor.org/page/info/about/policies/terms.jsp

	Article Contents
	p. 1254
	p. 1255
	p. 1256
	p. 1257
	p. 1258

	Issue Table of Contents
	Mycologia, Vol. 68, No. 6 (Nov. - Dec., 1976), pp. 1145-1310
	Volume Information [pp. 1282-1309]
	Front Matter
	Some Effects of Temperature on Zygospore Formation in Mucor miehei [pp. 1145-1151]
	Three Decays of Cypress in Taiwan [pp. 1152-1161]
	The Influence of Qualitative and Quantitative Radiation on Reproduction and Spore Germination of Four Phytophthora Species [pp. 1162-1173]
	The Influence of Carbon and Nitrogen Nutrition on Pycnidium Development in Phyllosticta antirrhini [pp. 1174-1180]
	Scanning Electron Microscopy of Neocosmospora Ascospores [pp. 1181-1187]
	Scytalidium uredinicola, a New Mycoparasite of Cronartium fusiforme on Pinus [pp. 1188-1194]
	Comparative Enzyme Patterns in Cryptococcus laurentii and Its Taxonomic Varieties [pp. 1195-1203]
	Corticolous Myxomycetes V: Observations on the Genus Echinostelium [pp. 1204-1220]
	Factors Affecting Growth and Reproduction in Selected Species of Aphanomyces [pp. 1221-1232]
	Brief Articles
	Phlyctochytrium lackeyi, a Chytrid on Pine Pollen in Florida [pp. 1233-1234]
	Pseudocolus fusiformis, New to North Carolina [pp. 1235-1239]
	Clintamra, a New Smut Genus [pp. 1239-1245]
	A Virulent Parasite of Karlingia rosea [pp. 1245-1248]
	Quantitation of Amanitins in Galerina autumnalis [pp. 1248-1253]
	A Simplified Medium for Growth and Sporulation of Pilobolus Species [pp. 1254-1258]
	An Isolate of Saprolegnia australis from Southeastern North Carolina [pp. 1258-1260]
	Description and Chemical Analysis of a New Species of Hallucinogenic Psilocybe from the Pacific Northwest [pp. 1261-1267]
	Psychotropic Mycoflora of Washington, Idaho, Oregon, California and British Columbia [pp. 1267-1272]

	Book Reviews
	Review: untitled [pp. 1273-1274]
	Review: untitled [pp. 1274-1275]
	Review: untitled [pp. 1275-1277]
	Review: untitled [pp. 1277-1278]

	Errata: Sclerotiniaceae XI. On Moellerodiscus (=Ciboriopsis) [p. 1278]
	Errata: Illinois Fungi No. 7. Rogersia annelidica Gen. & sp. nov. An Aquatic Hyphomycete Colonizing Leaves in the Sangamon River [p. 1278]
	Back Matter [pp. 1279-1281]





