Eastern Illinois University

The Keep

Masters Theses Student Theses & Publications

1970

A Preliminary Survey of the Filamentous
Phycomycetes Found in the Embarras River, Coles
County, lllinois

Lynne Overman

Eastern Illinois University

This research is a product of the graduate program in Botany at Eastern Illinois University. Find out more
about the program.

Recommended Citation

Overman, Lynne, "A Preliminary Survey of the Filamentous Phycomycetes Found in the Embarras River, Coles County, Illinois"
(1970). Masters Theses. 4027.
https://thekeep.eiu.edu/theses/4027

This is brought to you for free and open access by the Student Theses & Publications at The Keep. It has been accepted for inclusion in Masters Theses

by an authorized administrator of The Keep. For more information, please contact tabruns@eiu.edu.


https://thekeep.eiu.edu
https://thekeep.eiu.edu/theses
https://thekeep.eiu.edu/students
www.eiu.edu/biologygrad
www.eiu.edu/biologygrad
mailto:tabruns@eiu.edu

PAPER CERTIFICATE

TO; Graduate Degree Candidates who have written formal theses.

SUBJECT: Permission to reproduce theses.

The University Library is receiving a number of requests from other
institutions asking permission to reproduce dissertations for inclusion
in their library holdings. Although no copyright laws are involved,

we feel that professional courtesy demands that permission be obtained
from the author before we allow theses to be copied.

Please sign one of the following statements.

Booth Library of Eastern Illinois University has my permission to
lend my thesis to a reputable college or university for the purpose
of copying it for inclusion in that institution's library or research
holdings.

b L . H . ar, &r—: 1 B £ \ -

Date A Author

I respectfully request Booth Library of Eastern Illinois University not
allow my thesis be reproduced because

Date Author

/LB18LEL.C5?X09L3>C2/



A PRELIMINARY SURVEY QOF THE FILAMENTOUS PHYCOMYCETES

FOUND IN THE EMBARRAS RIVER, COLES COUNTY, ILLINOIS.
(TITLE)

8Y

LYNNE QVERMAN
B.S. in Biology, Madison College,
Harrisonburg, Virginia, 1968.

THESIS

SUBMITTED IN PARTIAL FULFILLMENT OF THE REQUIREMENTS
FOR THE DEGREE OF

____Master of Science in Botany

IN THE GRADUATE SCHOOL, EASTERN ILLINOIS UNIVERSITY
CHARLESTON, ILLINOIS

1970
YEAR

| HEREBY RECOMMEND THIS THESIS BE ACCEPTED AS FULFILLING
THIS PART OF THE GRADUATE DEGREE CITED ABOVE

?/Qo /70

pATE | ADVISER

S//,QO]/?'O

DATE

DEPARTMENT HEAD




ACKNOWLEDGMENTS

The writer would like to take this opportunity to express her appre-
ciatico to those vho have so greatly assisted in the preparation of this
vaper. To the mexders of her graduste cammittee, Dr. R. L. Sadth, Dr.

W. C. Whiteside and Dr. L. 8. Whitlay, for their criticisam and suggeetions;
to Misa Marion Rohlinger and Mrs. Robert Arthur, for their constant en-
couragenent and continuing friendship.

Most especially, she would like to extend sincere thanks to Dr.
William W. Scott for his interest, advice and extreme patience bdefore

and during the course of her greduate studies.



INTRODUCTION

The site of the projected Lincoln Reservoir dem will be across the
Embarras River and its flood plain, &x miles south of Charleston, Illinois
and shout e mile southeast of Lincoln Log Csbin State Park. The resulting
lake will extend northward from this dam and will encompess the river and
the present site of lake Charleston. The stated purpose of the reservoir
is to supply water, to &id in flood comtrol, end to support fish and wild-
life conservation.

The completed reservoir will have three “pools”™, a permenent Dool,

a scasonal pool. and a meximum flood ncol. The vermsnent pool will have

e surface area of approximately &,310 acres. It will have an elevetion

of 58L4 feet above sea level, and will be maintained ovly in the winter,
wvhen demand upon it will be least. The seassonal vool will have a surface
aren of £,750 ecres snd will be 16 feet higher then the present lake; it
vill have zn elevation of 59€ feet to 600 feet above sea level, This level
vill %o maintained Aduring the swmer months through October, when the
derand vill be greater. The paximum flood pool, with an elevation of

£20 feet, will be approached only under conditions of heavy flooding,

or about once every 80 years. The neximum flcod pool would have s surface
erea of 21,250 acres, eand extend nearly 60 miles northward from the dem
site {Browning, 1970).

Until recently, there has been a paucity of information concerning
the vhycomycetous flora of the above mentioned area. Demeke (1948}, in

his monographic treatment of the Illinois svecies of the Sanrolegnimles,



made several collections from the Wabash water shed, including three
samples from the upper Embarras River. In 1968, a survey of the aguatic
biota of Coles County and adjacent areas was initiated under a research
proposal funded by The Federal Water Pollution Control Administration.
In this connection and supported in part by a University Research Grant,
an extensive series of collections have been made from streams and lakes
within Coles County (W. W. Scott, personal commnication). However, to
date, 1ittle information has been obtained pertinent to the specific
identity of phycomycetous fungl from the southern section of the Embarras
River, from Lake Charleston to the Cumberland County line. As 1t is

now planned, the completed Lincoln Reservoir will inundate this part

of the river, and all of Lake Charleston.

As the reservoir dam dbecomes operable, and the permanent and seasonal
pools begin to stabilite, they will exert an effect on the newly submerged
and adjacent lands. The impounded water will cover areas that are now
wooded, grazed or cultivated. Unti} stability occurs, this water is ex-
pected to undergo constant biological and chemical changes. Present popu-
lations of plants and animals may undergo changes concommitant with the
environmental chenges. It is quite probable that a series of ecological
succesgion patterns may take place.

In order that future population have relevance as far as discerning
the effects of environmental changes, it is desirable to eatablish a
population for the affected area prior to those changes. Such a study
would make it possible to determine whether porulation and morphological
variations of the fungl have occured, and if so, to what degree. It is

to this end that the present work 1s aimed.



MATERIAIS AMD METHODS

8011 and wvater samples were collected in clean previously unused
three to five ounce plastic screv cap bottles. The samples were collected
from three zones at each collecting site. Fach sample was labeled with
the site number, the gone, and the date of collection. All samplss vere
Placed into culture vithin three hours of their collection.

In the laboratory, the soil or water vas deposited in deep Petri
dishes and the dishes filled to the three-quarter level with sterile dis-
tilled water. EXach culture wes then dbafited with halves of doiled hemp
seed and pieces of boiled snakeskin. This technique, commonly used for
the isolation of filamentous aquatic fungi, involves “sinking” the bait
into the culture medium. There are two methods generally used for bait-
ing collected so0i{l and water samples. These irzvolve either floating the
bait on the surface of the medium, or submerging it in the oediun, so
that it comes in contact with the soil. The latter method vas utilired
here because it was believed that direct association of bait and soil
would increase the chances of 300spore encystment and subsequent germina-
tion. Boiling the bait serves a dAual function: it reduces the microbial
population on the surface of the bait, and drives off much of the air,
allowing the bait to be submerged in the mediun.

liemip seed has long been used as a substratum for the culture of
aquatic fungi because it supports growth for long veriods of time without
drastically altering the neture of the culture medium, anéd decause the

achenes apparently innibit non-fungal microbiel growth (Hervey. 19253).



Snakeskin wos uscd as & source of chitin for the isolation of those species
which 4o not ordinarily arow upon hewp sced.

The 'gross cultures vere incubated et room tecpersture for 48 hours,
then examnined for evidence of fungal growth. 7Those baite containing vhyco-
wycetous hyrhae were trensferred to fresh culture digshes and rebvsited with
ihe seme type of substratum. The grosa culture was also rebaited and later
examined for tre presence of more slowly growing species. These were later
isclated in the same manver as the ahove. After all evidence of fungal
grovth had been obtained frow the originel culture, the excess water was
decanted. and the nlates stored for possidle future reference.

For scourate species identification of phycomycetous fungi, it is
Jdosirable to estazdlish unifuncel cultures. Cince two or eore distinct
isoletes may develor on a single bait, it 18 often necessary to separate
ther 1nto different cultures. 7The techniques usedé depends upon the genera
involved. Inr cultures contsining fungl wvhich readlly discharged their
7oo0spcres ., the anores were collected by micropippette ot the time of
their discharge and vere transferred to slide cultureas of Potato Dextrose
Agar (FDA). The alide cultures vere preparcd in the following menner:

n small square of PDA was placed onto the gurface of a glass slide: the
zoosnores were pipetted onto the surface of this medium and were covered
with a glass cover slip, and the entire slicde was placed on & bert gless
rod in a Fetrrd d¢sh. A filter paper saturated with wvater wvae vositioned
in the bottom of the dish in crder to meintain a releatively high huridity
within the culture chamber. This culture origineting from the germineting
zoospore could then be removed and mdcroscopically cxemined at will., To
reduce the pogsibilities of dsctericl contemination, aseptic conditions

wvere malntained throughout the vrocedures, and all glassware were autoclaved



previous to use. Single germinating z008Pores vere aseptically removed

to Petri d4ishes of the szme ®medium. When the resulting mycelial mass vas
large enough to handle easily, a portion of the veriphery containing hyphal
tips was exised and treansferred to a Petri dish containing water and the
appropriate bait.

For those isolates vhich 4id not 4ischarge their socospores in the usual
manner, a siailar technique vas emplayed. Isolates of Dictyuchus, for
example, often produce sbhundant deaiduous roosporangia. These vere treated,
in their entirity, in the manner descrided adbove, as were the individual
goospores of more typical aenera. In cases where no reproductive struectures
vere appearent, single hyphas vere rermoved and treated similarly.

In the case of mised cultures containing Allomyces, the entire bdait
vas resoved and placed on filter paper to dry. After several days, sections
of the paper contsining the 4ry meiosvorangia were placed into water culture
and bdaited. The peric@ of desiccation destroys other fungal hyplae, but
Tails to harm the thick valled meiosnorengia.

The methods used in {dentifying each isolate largely follow those
descridbed dy Scott (19€1). GCeneric identification was besed primarily
upon vegetative morphology and upon esexual reproductive characteristics
({.e., the morpholoxy of the zcosporangia, their position on the hyphae,
the nature of zoosvore discharge and the activity of the zoospores following
discharge). To facilitate identification, only actively groving and re-
producing isolates vers used. It has been suggested by Dick (1963) that
the nmorphology of several genera of Saprolegriasles is altered by slight
variations in vd. To prevert this, it was necessary to maintain a proper
ratio of water to myceliel growth. Fresh bait and vater vere neriodically
added to each dish to prevent major pH changes from occuring and to main-
tain a dilute medium, thus retarding the growth of contaminating micro-

organisms.



Several nonographic studies vere consulted in aaking specific identi..
fication for a number of genera. In each case, the criteris established
by the author were strictly adhered to in {dentifying the ¥mborres River

igolates; namely., for Aphanomvces, A Monograph of the Genus Aphanomyces

(Seott. 1961): for Achlya. The Gepus Aghlye, (Johnson, 1958); for Sspro-
legnia, The Oenus Saprelesmia, (Seymour, 1970): and for Pythiws, The
Taxonomy, Foat Ranze, and Cecprachical Distribution of the Genus Pythium,
(Middleton. 1945). More recent pudlications by these snd by additional
authora were referred to for the {dentificatinon of svecies descrider
since the publication of the ahove monographs. Reference to these papers
in -sde under the species concerned. The classical wvorks of Sparrow (19G0)
and Coker (19723) vere us=d to Adatermine distribution of species and taxo-
namie eriteria not available in the pavers mentioned sbove.

After the {denti€licstion of each i3olate wng accormlished, the isolate
vas transferred to a fresh culturs dish end refrigzerated at 10°C. The
only further maintenance necessayy was an occasional replacerment of evanrorated

wvater and the addition of fresh hafs.



TAXOROMIC CRITERIA

The importonce of utilizing congistant mowwhological characteristics
for the identification cf nhycomycetous fung!i must be emphasized. 7o date,
nhysiological atudies are too limited to be relishly used in determiningz
generic or apeciffc identificatinona for wost nhycomyeetous fungl (Unestan,
1966). Therefore, the assianment of an ${solate to a specific taxon relies
heavily upon certain major characteristics, or combination of characteristics.
The relevance of morpbologicel variation within & genus must also be con-
sldered vhen daternining the significanece of 8 characteristic, and conse-
quently the taxonomic position of each isclete. Many morphological char-
acteristics and much of the terminologv used in describing these fungl
are nalso {n carmon usage in other areas of bhotanical sclience. The genersl
understanding and widespread use of such terms precludes the necessity
of inclufing them here. !However, certain terms are unique to the atudy
of vhycomycetous fungi and will be defin~d herein in the context of 4heir
annlication. Those terms having more restricted anplication or only

occasional use will be defined as they are used.

Definition of Terms

Chlargydospore (gemma): a wmodified section of a hypha or hyphal cell,
vhich becomes walled off from the rest of the Wypha; it behaves
as & resting snore.

Zoosporangial Renewal:
Basipetalous Succession: secondsry zoosporangia ere formed succes-
sively beneath the primery zoosporangium. zoospore release is accom-

plished through lateral exit porea. (Pl. I,.g)



Cymose Brenching: repeated dranching of a Nhyphal tip, reserdling

e cyme. (P1. I,e)

Internal Proliferation: the development of & secondery zoosporangium
vithin the disoharged primary zoosporanglum; common within the genus
Saprolegmia. (Pl. I h)

Symoodial Branching: laterel branching of the hypha below the basal

septux of a delirited zoosporangium. (Pl. I,f)

Types of Zoospore Discharge:
Achlyoid: vrimary scospores encyst immediately as they emerge from
the zoosporangium, forminz a hollow sphere, which usually does, but
may not adhere to the soosporangial apex: tynical of the genus Achlya.
(P1. 1,v)
Treaustothecoid: zoospores encyst within the zoosvorangium, and are
released by the delequesence of the zoosporangial wall; typical of
the genus Thraustotheca. (Pl. I.4)
Dictyold: encystment of the primery zoospores within the zoospor-
angium; secondary xoospores germinate following exit through lateral
exit papillae; the erpty cyst megpbrenes may remain following discharge.
typical of the genus Diectyuchus. (Pl. I,c)
Soprolegnioid: primary zoospores emerge sirngly, and encyst at a point
removed from the zoosporangium; typical of the genus Saprolegnia.
(P1. I,a)

Pricary Zoospores: pyriform 200spores bearing two dissimiler apicel
flagella of equal length; the tinsel type flagellum {s directed
forverd and the whiplash tyne flagellusm is directed backward.

Secondary Zoospore: reniform biflagellate 2zoospores, the flagella of

wvhich are also dimorphic, but attached laterally; the secondery



)

zooanore energes from the primary cyst, svims for a time, then also
encyste, ultimately germinating into a vegetative hypha.
Antheridial Origin:
Androgynous' the antheridial branch sriees from the cogoninl stall,
delow the delimiting septum. (Pl. II,c)
Dielinous: the oogomium and its attendant antheridium arisec fron
aifforent hyphae., (PY. I1,a)
Hypogynous:  eantheri@ial branch leking, but with the antheridial
cell ebstricted o8 a part of the oogonial stalk immediately delew
the cogonium. {Pl. IY,d)
Monoclinous: the ocogoniiun and its attendant antheridium arise from
the sawe bypha. (Pl. II,b)
Oospore Tyves:
Centric: with one or %wo peripheral layers of small ofl droplets
completely aurroundineg the coplasz. (Pl. II.e)
Eceentric: with ona large o1l droplet on one side of the oospore,
not completely surrounding the ooplasm. (Pl, IXI f.p)
Suhcentric: with one or more layere of oll 4roplets onr one sice

of the cospore. (Pl. II,n)
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TESCRIPTION OF TRE AREA

The Rubzrras River originates in Champeaign County, Illineis, and
flows throueh pvortions of Douglas, Coles, Cumberland, Jeaper, Crawford,
and Lawrence Counties. The river terminaten in Lawrence County, where
it flosn ints the Usdbash Piver. The river hss an overall lenzth of ap-
sroxirately 175 miles. &nd Araing =1 area of 2,.k10 aquere miles. The
elevatinn adove sea level at the source 1z 730 fe=t end {3 LOO fret at
the mouth (Nortom, 191k).

The geetion of the river between the Riverview Dam, below Lake Char-
leston, in Coles County, and the Cumderland County line is, for the mont
part a slovly moving stream, ard 1is zprroximstely 15 to 20 milesz long.

It 18 fed %y two main tridutaries, X{ckapoo Creek and Indian Creek. and
a musdar of smaller “"seasencl” astreams.

Most of the areas bordering the river are farmed. MNuck of the lan?
directly adjacent to the river 4tself i{s under cultivation or is used
to raise cattle and hops. A small emount of this land 1s wooded. The
river is subject to the effluent from these araess, from city sewvage treat-
nent plants, and from loeal industries. The data included in Teble X
concerne the physical aspects of this sector of the Zmdarres River. They
sre included strictly to aid in defining the present environment and feor
the purnose of cormaring nosaible changes in the river should a later
population study he attempted following the cormpletion of the Lincoln
Regservoir. The data was compiled between September, 1959, and March, 1970,

in connection with the adove mentioned FWPCA research grant.
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The so0il and srater zemnles vere taken from 1k gstations alonz both
banks of this section of the river. The stations vere chcsen for their
overall acceusitility and thelr immediate proximity to a maintained road-
wvay. These criteri- were estoblished in order to sssure that a2dditionsl
saEpples coul? ba callected rrom the same araea should it become necessary.

As craviously menticaed, thvae zones vere gammled at anch ststion,
These scnecs are: {n) the water {tsel?, at a depth of approxisately £
incheg: (%) tha "Tlon3 zone™; and (e) the dry soil {smediately above the
flood sone. The flond gnone is that senition of dank that {a altemmately
subgerced and axnose? by chanting wator levels.

The two terrestrial sones were gampled for saveral reasons: the
deposition of spores or vegetative mycelia from the river onto an other.
wise exposed araa might cceur Yy flcooding following heavy reins or spring
thaws, or be garrisd from the river by amnhidians or dbirds (Disx, 1951).
This would resilt in the estsblishument of a temporary aquetic population
at that 3ite. Conversly, rwvoff fron adjacent farmland and rnadwavs
night teand to wssh terrestrial species into the river. Therefore, it
wags fels that sazmling at all of the zones at 2 given tirme might aid
in exdlaining the presence of such ecologiocsl nitlopelies. should they
occur. In the sare publication, DieXx surgests that although there is
8 relatively constant flora in any given arza, certain svecies saem to
exhibit sensonal dominsnce, with the greatest overall frequency im autumn
and Bpring. Tuerefore. sazplea were collected in October, December, March,
and June, under the asgwwmtion that a single sarnling might not accurately
record the true nature of the total ponulation of the river.

Specific descriptions of the areay samrled are listed below. %®ach

has been arbitrarily sssigned a letter in order to facilitate discussion.
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In cages vhere the samples wvere taken from closely related areas, a letter-

curber combination wae employed. A man showing the location of these

areeg is shown on Fizure 1.

STATION G- NE %, Sec. 25, T12N-ROE.
Semples vere collected from directly beneath the Route 130 dridge.
The immediate embankment is devoid of green plants and is covered
with rocks and cement £11) waterial. The river bottom is composed
of sand, gravel, and rocks. River dimensions average 2 feet in
depth by 25 feet in width.

STATION G-1: HNE %, Sec. 25, T12W-RIE.
Sammples were collected from a sand bar dbelow the exbankment. The
surrounding area is woody, snd is surrounded by cultivated fields.
The river bottom is sand and gravel. River dimensions average 2-3
feet in depth by 20 feat in width.

STATION G-2: 84 %, Sec. 25, T12¥~ROE.
8awples were collected approximately SO yards dovnstream from Station
G-1. The surrounding area i3 wooded and partly cultivated. The
embankment is very eroded. The river bottom is sand. gravel, and
eilt. River dimensions average 2 feet in depth by 20 feet in width.

STATION G-3: W4 %, Sec. 36, T12N-RIE.
Semples were collected avproximetely S50 yards downstream fror Station
G~2. The surrounding area, slone, and bottom corposition are similar.
River dirmensions average 1% fcet in depth by 25 feet in width.

STATION G-h: HW %, Sec. 36, T12N-ROE.
Sapples vwere collected approximately 100 yards dovnstream from Station
G~3. Burrounding area, slope, and bottom corposition ere similar.

River dimensions cverage 2 feet in depth dy 25 feet in width.
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STATION G-5: HW %, See. 36, T12Y-ROE,
3amples were collected epvroximately 50 yardn gownstream from Station
G-4, at a point vhere a runoff nipe empties into the river. The
pipe 4rains an adjacent cornfield. The embankment ané slope are
sirilar to Station G-4., River bottom 18 ssnd and gravel with much
more silt than the previous sampling stations. River dimensions
average 2-3 feet in depth dy 25 feet in width.

STATION G-6: ©W %, 8ec. 3£, T128-R9E.
This station is located about 10 yards downstream from Station
G-5. The surrounding arga is i1denticel with that of the above
statian. The emdanknent is terraced, and is sandy and eroded. The
river bottom 18 sand, gravel, and silt. River dimengions average
2 feet {n denth and 2% feet in width.

STATINY A~2: 3R %, Sec. 36, T1ZN-ROR.
Sasples were collected about 20 yards upstream from the mouth of
Kickenoo Creek. The embankment zlopes steeply. The surrounding
area is vredominently wooded. The river bottor is sand and gravel.
The river dimensions averange 2 feet in depth and 20 feet in width,

STATION H--1: SE %, Sec. 35, TI2N-ROE.
Samrles vere collected at the mouth of Xickapoo Creek. The sur-
rounding area is sirmilar to the previous station. The river dottonm
18 8and, grevel, and silt. The river dimensions average 1% feet.
in depth by 20 feet in width.

ETATIOR K- SF %, See. 35, TA2I-ROE.
Sampies wvere collected about 20 yards downstreem from the mouth of
Kickepoo Cree¥. The embankment sloves gently, and is composed of a
fire sand and zud mixture. The surrounding area !s8 similar to Station

li. The river diwenaiona average 2 feet in depth by 20 feet in width.
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STATIOR I: SW ¥, Sec. 2, T11X-R9Z.
This area is locally knownh as "alker's Pord . The emdbankirent slopes
gertly and is terraced to the river's edge, vhere it drops more sharply.
The surrounding area 13 weoded. The river dottom is send end gravel.
River dimensions average 3 feet in depth by LO feet in width.

S8TATION J: ¥ %, Sec. 11, TAIN-RIE.
Sazples vere collected on the weat bank of the river, below Walker's
Ford. Tae enmbankment drors sharply 3 or U feet. The surrcunding
ares is predominantly wocded and cultivated fields. The river
tottom s sand end #ilt. The river dimensions average 3 feet in depth
by 30 feet 1in wiath.

STATION X: o ¥, Sec., 23, T11E-ROE.
This station 1is the most southerly of the sampling stations. Tae
benks are corposed of a heavy black eud that averages 18 inches in
depth. The river tottom is of eimilar cormnosition. The river dimen-

sions average & feet in depth by 20 feet in width.
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RESULT3 ASD DISCUBSIOH

The folloving systematic account dezcrites a total of T genera repre-
sentative of the orders Blasatoclaliales, Sanrolegniales and Peronosporsasles.
All were imcleted from the collecting staticns previously describded.

Generic deecriptions were taken from the earlier eited monographic
studies. In some cases the original description hes been abdreviated
in oréer to achieve greater c¢larity. Specific deecriptions were made
Yy observing the Ezbarras River isclates. Any major morphological dis-

crepanciea from the original species Jdescrintion i1s also Aiscussed.

ALLOMYCES E. J. Butler
Ann. Bot. londem, 25: 1027. 1911
Thallus consisting of a eylindrical more or less differentiated

trunklike basal cell vhich gives rise distally to cylindrical dichoto-
nously, subdichotomously, or aympodielly branched, dlunt-tipped succes-
sively more slender pseudoseptate hyphae of indefinite extent on which
are borne the reproductive organs., contents often alveolately or reticu-
lately vacuolate. anchored to the substratur by a syetem of endodbiotic
branched strongly tane:ring rhizoids; ssexual plant bearing terminally,
sympodially, or in basipetal succession thin-walled zoosporengia which
discharge their fully formed vosteriorly uniflagellate zcosporez through
one or more pores »roduced upon the deliguescence of prominent pavrillae,
and persistent or deciduous resting spores with a thick brown punctate

outer wvall and a thin inner one, the resting spores upcn germination
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vroducing either (a) posteriorly uniflagellate planonts vhich give rise
directly to new ssexual plants or to sexual plants, or (b) posteriorly
flegellate planonts wvhich immediately encyst, each of the cysts forming
endogenously four isogemous un{flsgellate gemetes wvhich, after emerging
from the cyat throuszh a2 vore, fuse in palrs, the zycote germinating to
form ssaxual plants: sexual vlant similar to the sporophyte. monoecious,
bearin; rsale 2né fermale gametangla terminally in pairs or alternating

in basiretal succeasion, gametes anisopgemous., poateriorly uniflagellate,
the mmall male always pigoented, the larger female colorless, thie plano-
zygote nosteriorly biflacellatz and germinating to form the asexual plant.

Prom Cparrow (1961).

Alloryces spomalous
These isolates nroduce only darkly pigmented meiosporengia. Repeated
attemnts to produce a sexual cycle have failed. Therefore, these isolated
are at present assumed to be A, enomalous, a tentative specles designed
to include those isolates which apparently lack sexual reproduction.
(Svarrov, 1960).
Distribution:
8tation i; water sone; October; 1solated on heny seed.
Station G-§; soil zone; October: isolated on hemp seed.
Statinn I; floud zone; Merch;: isolated on herp seed.

8tation 4-1; flood zone: March; isoclasted on hemp seed.

3tation J; flood one; Juse; isolated on hemp seed.

Allomyces srbuscule £. J. Butler

Sporophyte hyvhae longc, shundantly dranched. IPranching 1s dichotorous

or gympodicl. Mitosroransie single or catenuvlate: ovoid or ellinscidal,
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ends generally rounded; aversge site L5u-TSu by 35u-LSu; forming up to
% discharge papillae. Maiosporangiz adundaunt, ovoid, 3%u-6%u by 20u-lWou;
exosptore thick, dark red to brown in color; nunctate. Gemetophyte thallus
similar; gametangia strictly terminal in younger thelli, catenulate in
older icolstes. Colorless femile gametznzlia large, averaging 50u Ly 20u:
exie paplllane lateral znd terminal. Male gametangla sre hypogercus;
swallar than the female gametangla, averaging Tu ¢ 15u; contents pig-
nented. usunlly yellow brovn to red. Temele gemetes ovoid, celorless;
aprroximately 10u 27 5u; -azle gametes ovold to spherical, averssing Tu
by bu.
Dissridution:

Station 0; water zone; October; isclated on hemn zned.

Station G-3:; water zone: Qctodber; $solated on hemp seed.

Station G-3: soil gzone: Octcber; isolated on hemp saed.

Station G-2: s0il zone: Jctober; isolated on herp seed.

ACHLYA C. G. YNees
Hova Acta Acad. Leop. Carol., 11: 51k. 1823

Thalli monoecious or diocecious. [yphae stout or slender, more or
les® branched, straight or flexuous, gredueclly tapering from bdase to
apex; varieble in length. Gemnae, when present, formed by segmentation
of the hynliae; variabls in size and shape; functioning as zoosporangia
or geminating by one or more slender hyphae vhich usually terwminate
in a amall goosporengium. Zoosnorangia filiform, fusiform, naviculate,
or clavate; renewed sympodislly or by basipetalous development and cymose
branching. Zoospores usually dimorohic; primary ones on dischargze en-
cysting at once to form a wore or less gpherical, hollow mass at the

zoosporangial orifice and ocecasionally provided with two guickly evanescent,
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opically attached fleagella during emergence; seconrdary goosvores renifors,
laterally biflagellate, rerminating after encystrent by a slender hyphe:
in a fev species. arlanoid, dictyoid, or thraustothecoid discharge also
present. Oogonia borne variously, Veing latersl on stalks of variabdble
length, terminal, intercalery, or seszile; in some apecies, the immature
ones proliferating;: variously shaped, predomineantly apherieal or pyri-
form. Oogonial walles with or without ornementations; pitted or unpitted.
Antheridiel branches aiclinous. monoclinous, androgynous, or exigysous,

in one svecies hyrogynous. in a few species lacking. Antheridisl cells
predominantly tudbular and clavate: laterally or apically apnpressed to the
oogonial wall or attached by finger-like projections; fertilization tubes
usually present. Oospheres generally maturing. Oospores one to msny:
centric. subcentric. or eccentric; germination, when present, usually
accomplished by =2 slender germ tube ultimately terminating in a coosporangium.

Fror Johnson (1556).

Achlya conspicua Coker

Mycelium extensive; hyphae stout; abundently dbranched at epices.
Cermae adundant, filiform or irresular; single or catenulate:; may function
as zoosporangiea vhen mature. Zooarorangia very numerous, filiform or
naviculate: averaging 300u by 30u sympodial renewal, occasionally cymose.
Zoospore discharge achlyoid. Oogonia moderately abundant; laterelly ar-
ranged; spherical: aprroximately TOu-80u in diameter. Oogonial wall
smooth, pitted only at point of antheridial ettachment. Oospheres rarely
nature. QOospores eccentric; spherical: do not rill the oogonium; numerous,
up to 30 per oogonium. averaging Su to 15u in diameter.

Distridution:

Station F-1; water zone; June: isolated on herm seed.

Gtation i, water szone; March:; isolated on hemp seed.
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Station H; water zone; June: isolated on hemp seed.
Station H: water zone: October: isolated on hemp seed.
Discussion:
The characteristics of this isclate agree in most respects with
those described by Beneke (1948). The major differences are in zoo--
sporangisl size: Beneke's isolates averaged 39u by 32Tu, while the Em-

berras River 1solates averaged 30u by 300u.

Achlya yrolifera (Nees) DeBary
Diffuse mycelium, moderately dbranched. Principal hyphae stout,
often as vuch as 118u at the base. Gemmae present; numerous, usually
intercalary. rarely terminal. Primsry zoosporangis terminel, secondary
ones formed sympodially:; length varies, up to 800u, averaging LOu in
diameter. Zoospore emergence is achlyoid, secondary zoospore emergence
may be lacking; in situ germination has been observed in some isolates.
Oogonia abundant; terminal or laterally arranged; rarely intercalary:
stalked, rarely sessile; pyriform or spherical; average diameter SOu-80u.
Oogonial wall smooth with numerous pits. Oogonial stalks -2 times the
diameter of the oogonia in length; straight. rarely curved. Antheridia
with numerous branches; diclinous, often wrapning around the oogonis;
laterially appressed. Oospheres maturing. Oospores eccentric, usually
spherical; variable in nwmber, usually more than two.
Distribution:
Station G--2; 30il zone; October; isolated on hemp seed.
Station J; soll zone: October; isolated on hemp seed.
Discussion:
Beneke (1948) does not include in situ zoospore germination in his

description of this specles; however, Johnson, (1956), does suggest very



n
Lo ]

rare apianoid zoospore discharge. In his monograph, Johnson examined
Beneke's is0lates; therefore, ii may be assumed that this characteristic

i3 indeed valid for the avecies, and mgy be a function of cultural conditions.

Achlye diffuse Harvey ax Johnson

Moderately extensive rycelium: di¢fuse: nrincinle hyohae slender,
everngina 50u at the base: few dbranches. Abundant gexmge, irresularly
shaped: terminal or intercalary; single or catenulste arrangesent: may
germinate by hyphae or furetion es goosporengie. Zcosporankia numerous,
f{liform or ¢lavate: averaging STOu in length by 25u in diareter: zoco-
sporangiesl renewal sympodiel, occasionally cymosc; basipetmlous succession
also reported by Johumson (195€). 2oosvore discherge echlvoid. Oogonia
abundant, shape variable: snhericsl, nvriform, or ohovats; located later-
2lly, or more frequently terxinel or intercalary. Oogonial wall ovitting
varisdble in size and frequency: emaller ocogonia may be ummitted. Oogonial
stalks -4 times the dimmeter of the oogonium in length: stout, strairht,
or recurvel, ISntheridiel branches persistant, occaaidnally brenched;
sttached by projections. Ocspheres mature, Hut goon adort. ~Noswores
eccentric, anhericsl, usually not f11line the noroniwe; nirsber devends
upon s{gze of the oomnnive, rensing from 1 to 18 {n the isolates studied.
Laterally attache? eunbzlobnoes, nr {rresulerly shemed swellinszs nre present
alnons the aoronia-bearing hyohses; 5M-200u in 4iameter; vits or cospheres
not ohserveA: unt seen to germinate,

Matribution:

Stati{on G-1: goil zone: COctoder; isolated on hemp seed.
Discussion:
Since {tms 1solation by Farver (1Gh2) nnd {ts valildation by Johnson

(1956), this svecies has hnen only rerely Aescrihed. The Fmbarres River
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iso0late agrees fundamentally with Johnson's description of a Michigan
isclate; however, that organism waec 1solated from water, vhile the Illinois
isolete was coneistantly recovered from soil. This species has not deen

vreviously recorded in Tllinois.

Achlys klebsiana Pleters

Hyphae diffume, slender: orincipal byphee averaging TS5Su in length,
moderately brsnched. Gemmee fairly sbundant, more numerous in older
cultures: vhen mature may function as zooswvorengia, or germinate into
small soogporangia-beering hyphae. Primary zoosporengia abundant, straight
or slightly bent; average size LS5u-6£70u; however. some may be much amaller.
Zoosporengiel di{scharge is achlyold. zoospores occasionally encyst within
the zoosporanglum: in situ germination not observed in this isolate.
Oogonia quite numerous; stalked; laterally arranged on the hyphae; spherical
or pyrifore, averaging 4Ou-60u in diameter; stalks about 1-L times the
diameter of the ooponium: straight. occasionally hent. GCogonial wall
sTcoth, vitted only under point of antheridial attachment; occesionally
unpitted, 1f pitted, pits sre odscured. Oosvheres mature. Qospores
eccentric. sphericel, fillins the oogonium, 2 to 6 or 8 ver ocogonium.
Antheridie diclinous, rerely monoclincus; occesionally branched.

Distribution:

Station G-2; weter zone; October; isolated on hemp seed.
Station G-U4: water zone: Octodber; isoleted on hemm eeed.
Station G-I, water zone; Derember; 1solated on hemn seed.
Station G-4A: water zone; December; isclated on hemp seed.
Dissussion:
Although the averare size of the zoosporansis in the above iszolates

were mowevhat smaller than those described bhy Renere {1048), their overall
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size reoge ves vithin the extremes listed in that monograph. The dis-
tinzuishing fezture nf this orrsnism is the occurrence of oogonial pite
only under the point of sntheridial sttachrent, and the extreme rarity

of monoclinons antheridiel drenches.

Lchlye americens harrhrey

Mycelium extensive,. not densze: principal hyphee stout, others more
glender; sparingly dbranched. Gemrae not ebundent; sghane frecuently ir.-
reguleyr: single; usually terrénal: occasionally intercalary; mey or ray
not function ee zoosporangia. Zoosporangia fairly ebundant:; fusiform:
long, 250u-80Cu by 20u-30u Iin width: aywpodisl renswal. Tocsporangiel
dischnrre i achlyold: zoosnore cluster persiste, Copgonia quite numerous;
laterelly arranged; sphericnl to pyriform in shape: 50u-fCu in Afameter.
Oogonial wall zmooth, thin; pits present. Ooronial stallts 12 times
the diemeter of the nogonfum in length: stout. umually straight, rarely
curved. Antherid{a monoclinone, rarely 4iclincus; attached hY prolections.
Oosvheres mature. Qosnores eccentric. srherical: fill the ocozonium, fairly
numerous; average £..12 per ocogoniur, Au-bbu in diameter.

Distridution:

Station G-2; soil zone:; October; isolated on hemp smeed.
Station G-2; soil zone; December; isolated on hemp seed.

Discussion:

The distinguishing features of tbis species are the numerous pits
on the ocogonia and the large number of oosporss per oogonium. Beneke
(1948) characterizes his isolates as being androgynous and occasionally
monoclinous; however, Johnson (195€) describes the species as having an-

theridia of monoclinous origin, and does not refer to androgvnous entheridia.
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Achlye flagellata Coker

Myceliun moderately extensive: prinoipal hyphae sparingly dranched,
more so at the hyphal apex. Germmre abundent; shape varies, pyriform
or irregular, terminal or intercalary: catenulate or singly arranged;
tend to disarticulate; may function as zoosporangie vhen mature, dis-
charging zoospores througb lateral exit pepillae. Zoosporanziaea abundant;
naviculate, fusiform; straight or occasionally curved:. average dimensions
400u-500u by 30u-SOu; reneval primarily sympodial, occasionally by dasi-
retalous succession. Zooapore discharge achlyoid: spore cluster not
persistant at tip of sporangium. Oogonia ebundant: stalked; usually laterel,
infrequently terminal; apherical to pyriform. Oogonial well pitted. or
pitted only under point of antheridial attachment: walls smooth. Stalk
length averages 3 times the diameter of the oogonium; stout, straipght,
rarely curved. Antheridia diclinous, rarely monoclinous. Oospheres
not maturing. Oospores ecaentric, spherical, not filling the oogonium;
average 3-8 per oogonium, 20u-26u in dianeter.

Distridution:

Stetion G-1; flood zone; October; isolated on hemp seed.
Station G-6: vater zone; October: isclated on hemp seed.
3tation G-1; vater zone: October:; isolated on hemp seed.

Discussion:

The above isolates exhidbit strictly the characteriastics of A. flagel-
lata as descrided by Coker {1923), and do not appear to have the characteristics
of A. imperfecta, e.g. maturing ooepheres and androgynous antheridia. John-
son (195€) suggests that because of overlapping morphological characteristics,

that these species be regarded as variants of a single species.
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Achlye orion Coker and Couch

Extensive mycelium; principal hyphae slender, profusely dbranched.
Jemmae |8y or may not be present; f{liform or irregular; intercalaery and
termirnal. Abundant zoosporangia., usually clavate; straight, occasionally
curved; average dimensions 220u by 30u; sympodial renewal. Zoospores dis-
charge is achlyoid. Oogonia abundant; latersl; apherical, 22u-88u in A4ia-
meter; occasionally proliferating. Oogonial wall smooth:; pitted only
under point of antheridial attachment. Oogonial stalks 1.10 times the
diameter of the oogonium;, usually bent, seldom straight. Oospores eccen-
tric; spherical: 1-10 per oogonium; generally 22u-33u in diamweter. Anther-
idial branches persist; androgynous and monoeclinous; attached dy projections.

Distribution:

Station I; s0il zone; Octoder; isolated on hemp seed.

Discussion:

Beneke (1548) bases his identification on the examination of a sirgle
isclate; althoush he does not 1ist the bent oogonial stalks as an impor-
tant characteristic, the remainder of his description agrees wvith that
of Johnson (195¢), and with the Embarras River isolates. Johnson exawined
Reneke’s isoclate and except for the emphaaila pleced upon the curved oogonial

atalks, his description is in agreement with Eeneke's.

Achlya sp. Isolate X¥o. 10-24-69 (6-1)

Eyphae slender, 33u to Uhu in dlsmeter. 7Two wveek old colony diameter
1.75am to 2.0cm. Gemmse not abundant in younger cultures; more numerous
in older (2-3 week) colonies; filiform, occasionally intercalary; germination
not observed in these cultures. Zoosporangia not abundant; a few exhibit
amall lateral exit papillae; clavate, filiform, straight, not curveg;

Whu-250u by 22u, most average 10hu by 22u. Sympodial renewal. Zoospore
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discharge strictly achlyoid. Individual encysted zoospores average 10.4u
in diameter. Zoospore cluster not 2lways peraistant at spex. Oogonia
very numerous; laterally arranged; stalked; spherical to pyriform; 26.0u
to 46.8u in Adlaneter, averaging 37.5u. Well pitting is absent. Wall
ornementations rounded to truncate, occasionzlly slightly buldbous at
the tip; very sbundant; sige ranging from 7.Tu by T.Tu to 10.4u by 10.ku.
Stalka 1 to 3 times the dlameter of the oofonium in length; rarely smaller:
stout., curved, occasionally straight., Antheridia laterzlly apvwressed,
androgynous in orizin or often monocilinous, with the antheridia originating
on the hyvhae very close to the oogonial stalk. Simple or more often
highly dbranched. QOostherez mature. Ocspores eccentric:; 1 to S wer
cogonium, usually 3 or 4, rerely more than 5, even in larger oogouia;
svherical: 26.5u to 32.1u in A&iameter, averaging 28.Tu, filling the
cogonium.
Diatridbution:
Station G-1; soil zone:; Octcber: isolated on hemp smeed.
Station G-~3; soil sone; October: isolated on hemp seed.
Station G-6; soil zone; October; isolated on hemn seed.
Diacusaion:
This organiam wes at first thought to be an isolate of Achlya recurva,
and bears a numdber of similerities to that species. Fo cther species
of Achlya bears the similar striking papillate ocogoniel wall projections.
Species differentiation in Achlya is based strongly upcn sexual morphology,
with ssexual morphology being of secondary irportance. The similaritice
and differences betwveen these species are as follows:
A. recurve dbears oogonia which are also latersally srranged, and vhich
are spherical in shape. lowever, the diameter of the oogonia range from

28u to 6ku, with the majority of the oogonis being 35u to 50u in diameter.
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This is concistently larger than the oogonis of the sbove described
fsolates. The ornanentations on A. recurve are describved as being trun-
cate, and heving an average length of 12u to 12u., The Bmbdarraz River
isolates are not consistanily truncate, sn® are more often rounded or
bultous ot the tip; their size ranges from 7.Tu to 10.hu. The ooronial
stedka of both are essentislly similer, with the stalks of the Illinois
isolate being occasionally more highly recurved. The antheridisl branches
of L. recurve are descridbded as helnz sinple, and only sparcely branched,
and ¢s deing enirosynous, and only rarely monoclinous in origin, while
thoee of the Iliinois isoliates are often very profusely branched, and
sre quits often of monoclinous origin. The oogpores of both are s3pheri-
cel and eccantric. The oospores of A. recurva range from llu to 3%u in
diameter, averaging from 2lu to 23u ia Jdiameter. The cospores of the
Trbarras River isolate ranged in size from 26.5u to 32.1u, averaging
28.Tu in diameter. A. recurva i1s described as having 1 to 1l oospores
per oogonium, averaginz 4 to 8 per oogonium. The Illinois organisms
ranged from 1 to S per oogonium, averaging 3 to 4 per oogonium. There
were very rarely more than 5 per oogonium.

It is evident that both organisms bear a number of close similarities,
especially in respect to the nature of the rature cospores end the overall
morphology of the ocogonium. However, these were not congidered sufficient
to warrsnt classifying these isolates aslé;,ggggggg, ner se. There are
several morphological descrepancies distinet enough to consider the two
as separate species. Asexual structures are not always similar. Zoo-
sporanglia of the isolatea were consistantly smaller, and lacked basipetalous
successiion. Cemmae were more numerous than thoge ldescrided for A. recurva.
™e Embarrss River organisms were {solated only from soil samples, whereas

A. recurva has been recovered from soil and water.



Therefora, it 18 f0lt at this tinme. in the absence 22 a nore detalled
investination. that the organisms isolatad fros the Embarras Rivar arc
2lassifyi:er thnm tozethar, Tt is rocognined that cultural 21 %f%erances
mey hare agmz bearing on morpholosieal characteriatica. but not enough
tn contridute to the wronounced iiffarences odserved. Descrintions of

Ashlva recurva are taken from Johnson (125€).

APHANOMYCES Delary
Jahrd. Wiss. Bot., 2: 178, ple. 19-21. 1860

Hyphae delicate, rarely course, then not exceeding 20u in diameter,
byeline light-brovn, speringly branched or much-branched end contorted;
zoosporangia filementous, of variable length, isodiametric or rerely
tapering towvard the apex, formed from undifferentiated vegetative hyphae,
not proliferating internally, rarely with short side-brenches; primary
zoosnores borne in & single row in the roosnorangia, encysting unon emer-

gence at the orifice as in Achlya or, rarely, swioming prior to encyst-

ment as in leptolegnis; primary zoospore cysts spherical, discharge

noroid, rapillate or, rarely schistose: secondsry zoospores reniform,
laterally biflagellate; ocogonium terminal on short or lorg branches, smooth-
wvalled or vall {rregulerly roughened or ornamented with hyasline or dark,
contents homogeneous, finely granular, with or without a conspicuous oil
¢lodbule:, antheridie one to several, long-cylindrical, clavate, or short-
tuberous; antheridial branches simple or branched, diclioous, monoclinous,
or androgynous in origin; fertilization tubes present or sometimes not
visible: specialized gemmae lacking: oospore germination rerely observed,

generally dy the formation of a long, dranched germ-tube.
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Saprophytic on plant and enimal debris, in soil or water; parasitic
on protozoana, rotifers, crustaceans, algae, other phycomycetous fungi,

or on the roots of phanerogsmous seedlings. Modified from Scott (19€1).

Aphanomyces laevis DeBary

Slender branched hyphae; averaging 1lu at the base. Gemmae not
observed in these isolates. Zoosporangia abundant, not differentiated
from subtending hyphae; zoospores typically in a single file, apical
emergence is followed by encystment in a sphere at the zoosporangial
apex, similar to that exhibited by the genus Achlya. Abundant oogonia;
terminal, stalked; spherical or subapherical; averaging 22u in diameter;
walls smooth, thin; pits not observed. Single thick walled oospore,
usually averaging 17u in diameter; eccentric. Large antheridial branches
numerous, persistant; often entwined adout the oogonial stalks; androgynous,
occasionally diclinous.
Distribution:
Station G-1; soil zone; October; isolated on snakeskin.
Station G; soil zone; October; isolated on snakeskin.
Station H; soil zone; October; isolated on snakeskin.
Station I; s0il zone; October; isolated on snakeskin.
Station X; s0oil sone; March; isolated on snakeskin.
Station G-2; soil zone; June; isolated on snakeskin.
Station G-3; soil zone; June; isolated on snakeskin.
Station 0-3; soil zone; June, isolated on snakeskin.
Station J; soil zone: June; isolated on snakeskin.

Discussion:

This common species of Aphanomyces was isolated numerous times from

several locations. It agrees with the descriptions given by Beneke (1948)
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and by Scott {(1961). Investigators have described the parasitic nature
of this apecies (3cott, 1961 and Coker, 1923) but a parasitic isolate

has not as yet dbeen collected in the Embarras River.

DICTYUCHUS Leitgeh
Bot. Zelt. 26: 503. 1868; Jahrb. Wissa.
Bot. 7: 357. 1869

Mycellum vigorous, although usually tardy in development, reaching
up to 2-~3.5cm In diameter on hemp seed; hyphae branched, up to 100u in
diameter at the base, straight at first, becoming quite zigzag in older
cultures through continued formation of sporangia from the base of which
the hypha continues growth. Sporangia formed in great abundance, at first
around the outer margin of the culture, later scattered over the entire
surface. Primary sporangia long, cylindrical, often thicker in the distal
half. Sporangia and spores in the D. monosporus group frequently break
eway from the hyphae and float on the surface of the water; most of the
hyphae become sporangia, sometimes including oogonisl stalks and antheri-
dial branches. Sporangial wall persistant, forming a "true-net” in the
D. monosporus group, quickly disappearing in the "false-net” group, al-
though the spores cling together to retain the sporangial shape. Spores
encysting within sporangia, later emerging through individual openings
to the outside in the reniform, laterally biflagellate form, leaving the
empty cysts in the form of a true or false-net. 1In some specles the spores
in the primary sporangia are discharged as in Achlya, forming a cluster
at the sporangial mouth. OGemmae in most species lacking, although abundant
in one species. Oogonia, when present, spherical, unpitted, and usually
with one eccentric egg. Plants heterothallic, homothallic, parthenogenetic

or apparently sexually sterile.



Dictyuchus monosporus Leitged
Extensive mycelium; principal hyphse avereging 1.5-2.0cn on hemv
seed, moderately branched, Zoosporangie abundant; primary zoosporsagle
terminal, secondary zocoeporangia formed by cymose branching. Zoosporangia
average 220u dy 22u, but often range from 40Ou to under 110u in length.
Mature zoosporangia often deciduous. Zoospores typically encyst within
the zoosporangium; they m&y be discharged in the menner typicel of Dlctyuchus,
leaving a "true net’ type of empty zoosporangium, or have been chserved
to germinate in situ. Oogonia bear a single oosnore; the mature, eccentric
cospores are 22u-66u in diameter; spherical; valls smooth, lacking pits.
Antheridia diclinous., one to several per oogonium, persistant.
Distridbution:
Station H, water zone; October; ieoclated on hexp seed.
Station G-1: water zone; October; isolated on hemp seed.
Station I; vater zone; October; isolated on hemp seed.
Station G-l; vater zone; December; isolated on hemp seed.
Station J: vater zone: June; isolated on hemn seed.
Station K; water sone; June; isolated on hemp seed.
Discussion:
The above isolates agree closely with the description of D. monesporus
given by Beneke (1948). Both organisms exhidit the charecteristic 'true

nat type of empty zoosyporangiea.

Pictyuchus sv.

Mycelium delicete; diffuase; two week old colony size averaging 3.5-
4.0cm. Principal hyphse unbranched, or branched near hyohal tip; hyphae
average 33u in diameter. Zoosporangial size varies, ranging from 165u

to 880u in lergth; average size 440u by 33u: clavate, much brosder at
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zo0aporangiel epex: reneved by dbeasipetalous succession, oceasionally
sympodially. Fmpty soosporangils are 'true net’'. Zoospere discharge
typicslly Aietyoid, although in situ germination is fairly cosmmon. No
sexual structures vere observed in these isolates.
Distribution:
Station G-S5; water zone; October; isolated on hern seed.
Station G-6; vater zone; October; isolated on hemp seed.
Discussion:
Both of these isolates appeared to exhibit identical morphological
features. and on the tasis of the availadle information, are assumed
to be the mame species. Beneke {1946) lists only one species as having
e "true net” type of zoosporangiuwm. Nis description of D. monosporus,
agrees in many respects to the above described isolate: however, D. mono-
sporus has zoosporangie vhich ere characteristically smeller (112u-hl2u),
and vhich are reneved by cymose branching. Cymose branching was not
observed in the isolates examined, D. monosporus is a diocecicus orgenism,
and may not exhibit oogonia in every instance. Ko attempt was made to
zate these 1solates with a known strain of D. monosporus dbecause it vas
felt that the morphologicel differences were great enough to rule out

the possinility of being that organism.

PYTRIUM Pringsheim
Jahrd. Wiss. Bot., 1:304. 1858
Hycelium well developed., cousisting of much-branched hyphae, occasionally
beering appressoria, gometimes forming tangled complexes, irrepular toru-
loid elements, and chlamydospores; zoosnorengiur either entirely filementous
and undifferentinted from the vegetative hyvhee, simvle or branched,

acrogenous or intercalary., or consisting of & series of basal cozplex
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lobulations and a filamentous discharge tube, or a well defined sphaeroidal
structiure sharply distinet from its supporting hynkhs and acrogenous, inter-
calary or laterally sessile, with an emission tubas of variesble length.
sometives internally proliferous; zoospores somewhat reniform, each con-
taining a single vacuole and with two orpositely directed flagelle of
approximately equal length. Zoosnores are e2xpelled from the sporangium
as an undifferentiated mass into a delicate vesiecles vroduced hy the tip
of the dimcharge tadbe where cleavage and maturation takes place, capable
of repeated emersence hefore finally encysting and gerainating: plants
probably alweys monoecious; oogonia terminal or intercalary, spherical
or subspherical when terminal. ellipsoidal to limoniform when interca-
lary, smooth.walled, or variously echinulated, for the moat part forming
e single epx with or without conspicuour verinlasm; artheridis none or
one to several, hypogynous, monoclinous or diclinous. sllentoid, clavate,
globose . subordicular or trumpet-ghaped, terminal or intercalasry. borne
on & short or lonz stalk, or sessile, usually one to four (may bLe lacking
or if nresent up to twenty-five) to an oogonium, forming a distinct ferti-
lization tube; oosnorez usually horne singly within the ooponium, plerotie
or gplerotic. wall smoocth or reticulate, thin or inunissate, the granular
rrotoplasnm usually bearing a conspicuous reserve globule and a latersl
refringent tody, wmon germination forming one or seversl germ tubes, or
ZOORDOTe’ .

Saprophytic and rarasitie on plant and aninmal material in water and

soil. ¥Modified from Sparrow (1061).

fythium rostratum Butler
Relatively large hyrhae. un to ebout 1Nu in dismeter. Zoosyporangia

spherical or oval: terminal or intercalary, averagine 22u in diameter.
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Zooapores not sbundant: average llu in diameter; formed within a vesicsl.
Nogonie sphericsal to subspherical: oflen intercalayy, occosionally terminal;
averagzing 2% ir diameter. Ocspores nre pleurotic {£1)14ng the oogonium).
Antheridia monoclinous. occasionallyr hypogynous. Oosnore single, thick
walled, averaging 15u to 20n in diameter.

Distrivution:

Station H; soil zone: Octoder; isolated ov hemp seed.

Digcussion:

The morpholosysr of the abowe {solate 18 identienl in most respects
to that species deacribed by Middleton {1943). The »rincipal &ifference

is the scarcity of the “ervoked recked” antheridia mentioned by that author.

Pythium pulchrum von Minden

Slender hyphae, vell under 1Cu in diameter. Zoosporangia spherical
or wriform, terminal or intercalary, occasionally ceatenulate; averaging
22u-lliu in dlameter. Oogonia sphericml, terminsl or intercalery, averaging
33u in diameter. Antheridia hypogynous or monoclinous, usually one or
twvo per oogoniun. Oospore thick walled; single; sveraging 22u in diameter,
eccentric.

Distribution:

Station 0. scil zone; QOctober: isolated on snakeskin.
Station G. soil zone:; June; {soleted on snakeskin.

Dscusaion:

The relor difference between the Embarras River isolates and the orsganisa
described by Miéddleton (1943) is that the Illinois isolates do not con-
sietantly exhiblt the highly refractive body present in the oosrore with
the oil éroplet; however., this inconsintaneyr was not congildered to be of
great importance. since environmantal conditiona can often cause slight

variatiors in certain morpholosical charasteristics.
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SAPROLEGNIA C. G. Kees
Nova Acta Aced. Leop.-Careol., 11, 513, 1823

Thalli monoecious. Hyphae stout or delicate, branched or unbranched,
strajighit of flexuous, gradually tspering from bese to apex; variable in
length end diameter. OGCemmee when present, formed by segmentation of the
hyphee; varieble in size and shape; functioning as zoosporangia or oogonia
or germinating by one or sore slender hyphae. Zoosporangia riliforz,
cylindrical, clavate., or irregular; terminal at first: renewved by internal
proliferation, sympodially or by basipetalous development and cymose
branching. 2Zocospores dimorphic: primary zoospores usually pyriform with
tvo subapical flagella: swimming away from the szoosporangial orifice upon
discharge, soon afterwvard encysting; primary cyst germinating by secondery
reniform, laterally biflegellate zoospores; encysted secondary cysts
germinating by a slender hyrha or by secondary zoospore; polyplanetic:.
in & few species, aplanoid or dictyoid discharge also present. Oogonia
born laterally on stelks of varisble length., terminally or in an inter-
calary feshion, or sessile; variously shaped, predominantly srherical or
pyriform; cogonial walls with or without orpementations; pitted or unpitted.
Oogspheres generally maturing. Oospores one to many,; centric, subcentriec,
eccentric or subeccentric; variable in size: spherical or ellipsoidal.
Antheridial branches, when rresent, diclinous, monoclinous, endrogynous.
or hypogynous. Antheridial cells predominantly tubular and clavate: laterally
or apically anpressed to the oogonial wall or attached by finger-like
projections; fertilization tubes uauvally present. Cospores germinating

by hyphae or slender germ tube terminating in a zoosporengium.

Saprolegnia anisospora DeBary
Principle hyphae slender; moderately brenched., OCemmae adundant: usually

pyriforms or irregular; catenulete, occasionally terminal: may function as
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soosporangia when mature. Abundant goosporangia; clavate, curved: 12Tu
by 2ku; renewed by cymose dbranching and internal proliferation; socerore
discharge saprolegnioid. Stelked cogonia abundant; lateral, termninal
and intercelary; spherical or pyriform; 45u-TOu in diameter. Oogonial
vall ssooth; pitted under point of antheridial attachment; occasional
pits may be obscure. Oogonial stalks short, straight or rerely bent.
Oocspores eccentric, generally 2-B per oogonium, occasionally more in
larger oogonia; usually filling the oogonium; 15u-22u in dlameter. An-
theridial branches diclinous, rarely monoclinous: numerous; persistant.

Distribution:

Station P; 30il 20ne: June; isoiated on hermp seed,
Ctation E-1l; soil sone; June; $soleted on henp seed.

Discussion:

Beneke (1918) does not refer to & species of Saprolemnis exhibiting
eccentric oosporea. The above isolate exhidbits this type of oospore and
an occesional subcentric oospore; Seymour (1970) describes this nixeé con-
dition 1in six of the 1L isolates of 3. anisospora examined by him.

This epecies has not been rreviously recerded in Illinois.

Saprolegnia ferax (Gruith) Thuret

Mycelium extensive; vrinciple hyphae stout, moderately dbranched.
Gemmae present or absent; pyriform or irregular; terminal or intercalary;
usually single, occasiocnally catenulate; function es soosporangia when
mature. Zoocasporangia very abundent, clavate and filiform; straight or
bent; averaging 35u by 325u: remeved by internal proliferation, occasionally
Ly cymocae brenching; zoospore diascharge sarrolegnioid: oogonia abundant;
ray form only in older cultures; tersinal or intercalary; occesionally

lateral; spherical or pyriform; 55u-56u in Alameter; ocogonial wall smooth,



conspicuously pitted, oogonial stalks straight, only rerely bVent. OCospores
centric; spherical, usually germinate into slender nyphae dbearing a snall
terminul zoosporengium. Antheridial. brenches may be lacking: mornoclinous
or androgynous; apicelly or laterally appressed.

Distridution:

Steation 1-2; water zone: larcn, isolated on hemp seed.
Station X, water zone; !March,; isolatcd on hempr seed.
Station J; water zone. June; isolated cn hemp seed.
Station Y. water zone: June; isolated on hewn seed.

Dlscussion:

8. ferex is describe:l as being the rost adbundant aspecles of S&pro-
legnia, end {s listed as the type species for the genua. The great defTee
of variety exhidited dy this ubiquitcus genus has piven rise to the S.
ferax “complex” which compromises . mixta. 8. momcice end 9. ferax, per se.
The overlapning characteristic of these svecies has given rise to much
controversy as to the validitr of havine three distinct species. The
porphology of the above isolates rore closely sgrece with the descrintion
of §. ferax as given dy Eeymour (1972), and 13 not considered to be either

of the other two gfeneran.

Saprolegnia turfosa (Minden) Gaumann

Myceliun dercse; principle hyphae stout, sparingly breanched. Gemmae
absent or rare; pyrifornm or irregular when vresent: ususlly single and
terrinal. Zoosporangis not abundant; filiform: averaging 25u by 30Cu:
renewved by internal proliferation. Zoosyore 4discherge seprolegnioid.
Oogenisal stelked, awundant:; ususlly lateral, occzsionally termirel, rarely
intercalary: oogoninl wall smooth: small pepillee rarely present. Pits

conspicuous, nwerouw. Oofonial stalks ehort, usially no longer then



37

the diameter of the oogonium, usuglly shorter; straight. Antheridial
brenches #onoclinous, occasionally androgynous. Oospheres maturing.
Oospores centric; spherical; filling the oogoniwum: 5-11 per cogoniwum;
22u-~-26u in 4iameter.
Distribution:
Station G; soil zone; June: isolated on hemp seed.
Gtation G-1; 80il zone: June; isolated on hexp seed.
Station G-2; s01l zone; June; inolated on herp seed,
Discuseion:
Of the 1k ismolates exemined by Seymour (1970), only one formed the
papillee on some oogonia. This was also true of the Ewmbarras River iso-

lates in that the smell projections were only very rarely cbserved.

Mycalium Aiffuse, extensive: sparcely branched, many hynhae unbrancked.
Prineiple hyphee averags 1.5cm in length and 30u-¥"u i{n disneter. Primary
zoosporangia terminal, averacing S5Cu by h%u in size; stralght or slightly
curved; of'ten branched, with each hranch dbearing an apical exit pore:
sacondary zoosporangia are formed by irnternel prolifersation. Gemnse
are abundant: filiform, clavate. or irregular, occasionally ryriform,
often branched:. terminal or intercalary:; zermination not chserved: oospore
formation not ohserved. {axual structures not observed in these isolates.

Distridbution:

Station T water zona; Yerch; isolated on hemd saed.
Station I. vater zone; June: isolrted on hermp seed.

Dlacussion:

Benoeke (1948) des~ridbed Saprolesnis perssitics ss being the only
Illinois isoclate not Baaring cogonin under nntural condltions, when grovn

on hemn seed. e further characterizes this specles as having hyphae
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vhose mediel Adlameter 1as 23u-30u with edbundant irreegnlarly shaped genmee;
&nd numerous internally proliferating zoosporsngia, with the averape dimen-
sions of 210u-525u by INu-56u: the similarity of asemual structurcs would
suggest a relationship betwesn this isolate and 8. parasitica. dut this
cannot be troven until the Embarras River isolate can be shovn to be para-

sitic to fish, and only then axhibit 14entical sexual characteristics.

TRRAUSTOTHECA Humphrey
Trang. Am. Phil. Soe. IT, 17: 131. 1893,

¥yphae for the most part stout, dranching. Zoosporangia clavate to
subcylindrical, frequontly irregular, proliferating from below the old
ones. Zoosmores z2lweys. or in most enges. encysting within the zoospor-
anslun after fornation. more or less augular forms. then later, swelling
and mgeaving By an irresular runture or disintesrvation of the srorangial
wall: nant escaping immediztely by 2an anical »erille excent irn the achlyoid
nrimary zoogyorznria af cne evenies. Ooshores one to seversl in each

cosonium. accentric. Antheridia prosent. PFrom Beneke {(1048),

Thraustothess primosshlys
Donse mycelium; hyphae sveraging 1lu-30u {n dicaeter; profusely Branmched.
Gezmse not cdeerved in this isalste. Z2auspyorangia sbundsnt. Primary zoo-
sparangis terminal, saaBpore discharge achlyoid; secandary eoasporengis
leterally arrunged, soespore discharge thrsustothecold.
Metridution:
Station 3-2; flood scme; October; ieolated om hewp soed.
8tation G-3: floed mono; Ogtober: isclated om bewp seed.
3tation H; flood some; Oobcber; isclated on hem eeed.
Station H-1; flood sane; Octeder: isclated on hexp seed.



Concluding Remarizs:

Of the 156 surmles collected, Tl viahle isolotes of filamentous
Phycomyoetes were recovered. The genera {dentified were Achlva (T species),
Allomyces (2 specfes), Aphanomyces (1 species), Dictyuchus (2 species),
Pythium (2 spectes), Saproleania (Ui species), and Thraustotheca (1 species).

Of the three zones sampled., the 'soil” was by far the most productive,
yielding 41 isolates: the 'water” zone yielded 21 isclates, ané the 'flood"
zone yielded 9 isolates. A detailed vertical distribution astudy vas not
attexpted at this time; therefore, no accurate correlation can be made
betwveen the zone and the organisms found therein.

From the wide choice of baiting material, only two tyvpes were utilized,
and only one sampling technigue was employed. It is logicel to assume that
a wider variety of baiting material and collecting techniques would yield
species of filamentous Phycomycetes in addition to those descridbed above.

Many cultures failed to produce evidence of fungal sycelia. This
phencmenon msy have a number of explanations. As previously mentioned,
the baits utilired may not have been appropriate for certaln species.

The presence of contsminating microorganisms such as protozoans, dbecterila,
algae, and other fungl may have had an inhibitory effect on the growth

of the Phycomycetes by altering the nature of the culture mediunm (e.g.,
changing the pll, or reducing the availability of organic and inorgenic
nutrients). Another possibility to consider would be the failure to collect
viable phycomycetous spores or mycelia wvhen the samples were taken. The
composition of the culture medium based on sterile vater could dbe suffi-
ciently different from that of the river wvater to prevent the grovth of
funsi that might have otherwvise been present in the collected sample.

Finally. the Embarres River is the recipient of the polluting effluents



Lo

?row: & variaty of sources. Such material lissolved ¢n the river could
po8sihly evapte 21 envircmient vhich 13 unabhle %o supnort fur:al rmycelia.

™he Mstribution of the »hycormveotaus faved focurnd in the Tmbarras
Pivar zeszms to vary seasonally, with the sreater abundance of organisms
reccvered in Octoder arcd June. Prom these results it can be tentatively
concluded that certain srecies 4o exhidit seasonel veriodicity. Hovever,
additional collections ahould dbe made in order to confirm this zssusption.
The relative abundence of fumpi in Octoder and Jime may dbe e:xmlained dy
the fact that during the early summer there is a greater supply of avail-
adle nutrients, and higher optiomum temperatures, and in early fall there
i» an abundance of naturally occurring host material {e.r., decaying
organic matter such ag leaves and the exoskeletons cf summer insects),
o8 well as favoradble temperature.

The Chytridiales and Ryphochytridisles were excluded from tbhis study.
A wore complete population stufly should include these organisms, end their
distridbution should de determined vnrior to the corpletion of the reservoir

(s7:3, 9%
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SUMMARY

Over a pericd of ten months, & collection of 80il and water samples
has been taken from the socutherly sector of that portion of the Emberras
River vhich flows through Coles County, Illinois. A totsl of 13 collecting
statioas ves selected, and three rozes at each station vere sampled. Col-
lections vere made in Octoder, Decemder, March, and June. Every effort
ves mede to consistently collect samples from the sams locality at the
time of each collection.

7ilamentous Phycomycetes were found at every station, and in each
sone. The Qistribution varied seasonslly, with the grester abundance of
isolates recovered in Oetoder enl Jume. Of the three gones, the soil
sone was by far the most productive; the vater and flood zones yielded
substantielly fewer organisms.

Tveaty identified epecles and two etn-fruiting {sclates representing

T «enera sre described. Achlys diffuse and Seprolegnis anisospors ere

listed as possidle nev records for the state of Illinole. One isolate
is suggested as a possidle new speeies of Achlya, and a comparative mor-
vhological study of this isolate with a well defined isolate of A. recurva

is descridbed. Achlya comspicua appears to be endemic for cue locality.

It 18 evident from the ebove results that filamentous Phyecomycetes
are ubiquitcus for this nortion of the Emdarras River and its sdjacent

areas. Any changes in this population should hecome evident as the Lincoln

Reservoir is completed.
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Sexusl
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PLATE II

Morphology

Diclinous antheridisl origin

. Monoclinous sntheridial origin

Androgynous sntheridial origin

. Byvogynous antheridial origin

. Centric ocospore

Eccentric ocospores
Eccentric oospores

Subcentric oospore



The Embarras River, Coles County, Illinois:

Physical and Chemical Ranges

Range
Factor
September 1969 March 197Q
Water té;p. L) e 4=
Air temp. (©C) 250 17°
Dissolved 0, (ppm) 12.0 T«0
Turbidity (JTU)* 60.0 5.0
PH 8.7 7.5
N0, (ppm) 88.00 0.00
NO, (ppm) 5.36 0.00
C0, (ppm) + 40.00
Hardness (ppm) 490.00 240.00
PO), (ppm) 14.00 0.25

¥ Jackson Turbidity Units

+ No Reading Available










PLATE IIIX

Achlya sp. (10-24-69 G-1)

Sexual

a.

and Asexual Morphology

Zoosporangium with encysted zoospore cluster.
Hote: rare curved zoosporangium. 300X

. Chlemyé@ospore (gemma). 600X

. Mature oogonium with attending antheridia.

Note: recurved oogonisl stalk. 625X

Mature ocogonium. Note: eccentric oospores. 500X

. Enlargement of oogonial ornamentations. 1.250X
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