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This book is a guide and quick introduetion to the literature on the
biology and control of some 330 species of smut fungi and the diseases
they cause. It represents the essential information on the subject matter
_-contained in more than 3,000 scientific papers, bulletins, and books.
_The author’s expectation is that his compilation will be valuable to

those engaged in teaching, research, and extension work in plant
‘pathology, myecology, agronomy, and botany. -

The purpose in preparing the book is to make quickly available what
is known concerning any particular smut fungus. In embarking on a
research problem, the necessity of thoroughly reviewing the literature
concerning what has already been published on the subject—and on
related subjects—is often discouraging. Our accamulated' knowledge
in the field of mycology and plant pathology is scattered through- lit-
erally hundreds of series of journals, periodicals, proceedings, archives,
reports, bulletins, books, ete., representing many thousands of volumes
and in some cases dating back more than a hundred years. The prob-
lem is how to get in touch with the iiterature without spending a dis-
proportionate amount of time at the task even with the aid of such
abstracting journals as the Review of Applied Mycology. The answer -
appears to lie in extensive and exhaustive bibliographic reviews. The
present work is not offered as a model or example, but the author does
hope that it will give subject-matter specialists in other phases of
mycology and plant pathology some encouragement or. mspu'atxon to
prepare similar reviews of their own fields. :

The subject-matter guide subdivides, under each smut species, the
published information pertinent to that species. The intent of this
arrangement is to enable one to determine at a glance, at least in a
general way, what has been published regarding the control, and the
several phases of the biology of each species. Using the term “biclogy”

-in a broad sense, the several phases are: Culture on Artificial Media;
Cytology; Heterothallism and Sex; Hybridization and Genetics; Life
History, Parasitism and Factors Affecting; Longevity of Spores; Mis-
cellaneous Records; Physiologic Specialization; Spore Germination and
Factors Affecting; and Varietal Resistance and Susceptibility. It will
be noticed that the references are arranged chronologically under each
heading. This is done to indicate quickly the year of the first contribu-
tion as well as the author, for historical interest at least.

iv



g PREFACE i) ~ ¥

Naturally, the material bears witness to the fact that the smutS\of_
qur econumic crops, particularly the cereals, have been the most’
thoroughly investigated. Most of the ‘other species, by comparison,
have been sadly neglecied and indicate a fertile field for those inter-
ested in research in the biology of the smub fungl “
It is only theoretically possible for a review of this kind to.be abso-
lutely complete. The aim has besn to achieve the greatest possibie
degree -of practical completeness, except for such species as Tilletia
caries and Tilletia foetida, Whére there have been many hundreds of
uubh('a’hons of a popular nature which often duphcate for purely local

' uge information published elsewhere. Also, many hundreds of refer-

ences purposely have been omitted which are merely small lists or

“contributions to the flora,” ete. Such publications do contrlbute to our
knowledge of geographlc districution of the smut fungi, but ‘since the
sum of their contribusions is contained in Zundel’s The Ustilaginales of
the World, a purely taxonomic treatise in which the geographie distri-
buticn of each specieg is given, there would be little justification for
duplwa.tmo such information here.

It cannot be claimed, either, that each reference in the bibliography
is fairly and completely classified in the subject-matter guide. In some
instances where the author has not been able' to inspect the original
articie and therefore has had to rely on someone else’s review of it; the
available information may have been incomplete, resulting in incom-
plete classification of the subJect-manter content.. Perhaps it should go
without saying that a complete review of the literature on the biology
and ccntrol of any one smut species should include all the references
indicated for that species, irrespective of subject-matter classification.
Some hundreds, of species are not represented in this book. Concerning
them there is either no published information about their biology and

control or such information was nct discevered during the author’s -

preparation of this work. He would be grateful for having his attention
called to any instance where he has not done justice to the subject-
matter breakdown, relative to any reference; to referencer material
which has somehow been overlooked; and to textuai misrepresentations
and errors, of which more than a few have prebably escaped detection.
Such contributions and corrections will be acknowledged, accumulated,
and later incorporated in a revised edition, perhaps ten years hence.
The author is indebt~d to many individuals and organizations for
various kinds of aid given in the preparation of this book. George L. -
Fundel kindly gave permission to use a copy of his manuscript, The

-« Ustilaginales of the World. as a guide to nomenclature, thus obvi-

ating the nceessity of waiting for his contribution to appear in print.
In general, the nomenclature and synonymy in the present work are
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taken or adapted from Zundel’s monograph. In order to make the
present work as useful as possible, the author has also followed Dr.
Zundel’s disposition of species,/even though Dr. Zundel’s treatment of
many species is not in ‘agreement with the species concept held by the
" author. He is grateful to C. 8. Holton, H. A. Rodenhiser, R, Sprague,
C. G. Shaw and other colleagues for suggestions regarding organization
and treatment, and to the staff of the United States Department of
Agriculture Library, Washington, D. C., for their courteous and helpful
. attention during a period of intensive review of literature which was
not elsewhere available. Likewise, the helpful suggestions of John A.
Stevenson, who made available the facilities of his personal library
and that of the Division fo Mycology and Disease Survey, United
States Bureau of Plant Industry, Beltsville, Maryland, have left me in
 his debt. The sympathetic attitude of the Division of Forage Crops'and
Diseases, Bureau of Plant Industry, Soils and Agricultural Engineer-
ing, United States Department of ‘Agriculture, during the time the
author was in their employ, is specifically acknowledged. He gratefully
acknowledges, also, that this work was supported in part by the State
College of Washington Research Fund. Finally, the author wishes to
pay tribute to the invaluable assistance of several typists during the
years this work has been in preparation, especially to the conscientious
and highly competent efforts of the tiio who suffered through the end-
less maze of foreign citations and technical terminology during the final
.preparation of the manusecript: Mrs. Roberta M. Law, Mrs. Donna 1.
Neumayer, and Mrs. Ava Butler. :
. ‘ E Groree W. FiscHER
Pullman, Washington
~ December, 1950
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'SUBJECT MATTER GUIDE TO THE LITERATURE

BURRILLIA AJR.EKARI Thirum. Mycologia 39: 606. 1947.
CYTOLOGY
2071 Tlununalachar 1647 * )
Lire HisTory, PArasrrisMm AxD FACTORS AFFECT’NG '
- 2971 Thirumalachar 1947
SPorE GERMINATION AND FACTOES AFFECTING :
~ 2971 Thirumalachar 1947 ' i -

BURRILLIA LIMOSELLAE (Kunze) Lire Lunnrn Yetava 24: 73.

1929.

‘Protemyces limosellae Kunze, Rabe anh., Fungl Burop. 1694, 1873,
Entyloma limoselloe Wint., Rabenh, nrtp" LO11: 115, &%y
Doassansia limosellae Schrot Die Pilze Schl. 287, 1887,
MISCELLANEOUS
Morphology 313 Brefeld 1895
SrPorE GERMINATION AND FACTORS AFFECTING
315 Brefzid 1895

BURRILLIA PUSTULATA Setchell Amer. Acad. Art. Seci. Proc.

26: 18. 1891.

Doassansiopsis pustulata Kletel Eng. and Prantl. 1: 22. 1897,

M iSCELLANEOUS -
Morphology and symptoms 2730 Setchell 1892
SPorRE GERMINATION AND FACTORS AFFECTING -
2730 Setchell 1892

CINTRACTIA ARCTICA Lagerh. Vesterg. Micr. Rar. Sel. 382
1899. Bot. Notiser 1800: 30.

T'illetia erética Rostr,, Bot, Tidsskr. 15; 230. 1886.

MISCELLANEOUS -
Host range 1724 Liro 1938 '

. CINTRACTIA ASPER Liro Ann. Acad. Sci. Fenn. A, 42: 18. 1938.
Lm History, PARASITISM AND FACTORS AFFEC'I‘ING
- 1724 Liro 1938 :
MIS(‘TLL ANECTUS
‘Host ¢ ange and morphology 1724 Li iro 1838

Considered 0 be & synonym of C. microspora Sydow 1213 Hirsch-
horn 1547

*The pumber o -ceding the sutbor’s name is the citation number in the bibliog-

raphy; the pumber following 8 the year of publication,
x}
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CINTRACTIA AXICOLA (Berk) Cornu Ann, Sci. Nat. Bot. VI 15:
- 279. 1883.

Ustilago azicola Berk., Ann. Mag. Hist. 11, 9: 200. 1852.
Ustilago axicola Berk., . Grevillea 3: 59. 1874.
Ustilago fimbristylis Thum, Bull. Torr. Bot. Club 6: 95. 1876.

LiFe HisTorY, PARASITISM AND FACTORS ArFECTING
1763 McAlpine 1910
MISCELLANEOTUS
Symptoms and morphologv 1763 McAlpme 1910

CINTRACTIA CARICIS {Pers.) P. Magnus Verh. Bot. Ver. Prov.
Brandenb. 37: 79. 1885. p

Uredo caricis Pers., Syn. Fung. 225. 1801. 3
Farinaria carbonaria Sowerby, Engi. Fungi 4 (¢ 396): 1803.
Uredo carpophyla Schun_ Epum. Pl Sael 2: 234. 1803,
Urede segeium caricis DC Poirdult, in Lamarck, Enc. Meth. Bot. 8: 228,
"1808.
Uredo decipiens B. caricum Strauss, Ann. Watt. Ges. 2: 111.- 1811.- .
Uredo urceolorum DC., Fl. France 6: 78, 1815.° o
Caeoma decipiens Martius, Fl, Crypt. Erl, pp. 3156, 1824..
Cacoma urceolorum Schlecht., Fl. Ber. 2:-120. 824,
Caeoma caricis Livk, in Willdenow, Sp. PL. 6: 5. 1825.
. Ustilago utricolorum Fries, Syst. Mycol. 3: 5§18, 1832,
Erysibe baccata Wallr., Fl. Crypt. Germ. 2: 214, 1833.
- Ustilago caricis Unger, Einfi. Bodens 211, 1836. :
Ustilago scirps Kihn, Hedwigia 12: 150. 1873.
Ustilago urceolorum Kuhn Hedwiglia 12: 150. 1873. -
Usttlaga caricis vai. lejoderma Lagerh., Mitteil. Bad. Bot. Ver. 37, 1888
Anthracoidea caricis Bref., Unters, “Gesammd, Myk. 12: 144, 1895,
Ustilago caricis douglasii Shear, Fung. Coi. 1485, 1901.
QCintractia pratensis Sydow, Ann. Mycol. 22: 288. 1924,
Clintractia hyperborea Cif., Ann. Mycol. 29 64. 1931,
Cintrectia carbonaria Cif., Ann. Mycol. 207 72, 1931,
Cintractia lejoderma Cif., Ann, Mycol. 29:-72. 1936. 4
-~ Cintraétia carpophila Lxm Ann. Acad. Sci. Fenn. A, 42: 27. 1938. )
Cintractia etuctans (J. Kunze) Liro, Ann. Acad. Sci. Fenn. A, 42: 33. 1938.

Lirp HisTORY, PARASITISM AND FACTORS AFFECTING
2258 Persoon 1801 )
2870 Strauss 1810

437 Chevalier 1826

682 Duby-1830 "
1923 Merat 1834 .

438 Chevalier 1836
3056 Tulasne and Tulasne 1847
1098 Hazslinsky 1864 -

803 Fischer v. Waldheim 1869
2704 Schroter 1887 -

629 DeToni 1858

29 Anderson 1889

315 Brefeld 1895



CINTRACTIA INCLUSA

1323 Magnus 1895
1827 Magnus 1896
647 Dietel 1897
649 Dietel 1898 -
2655 Schellenberg 1911
321 Brefeld 1912
930 Gaumann 1926
1724 Liro 1938 A 3 e
MISCELLANEQUS ' :
Qccurence in alternate years 29 Anderson 1889
Morphology, hests, ete. 2655 Schellenberg 1911
Longevity of spores . 779 Fischer 1936 e
Comparative morphology on varicus Carez spp 1724 Liro 1838 -
Host range 1724 Lira 1938 - 3 :
PHYSIOLOGIC SPECIALIZATION
" 1650 Lemmermann 1901
698 Eliasson 1933
1724 Liro 1938 -
SpoEE GERMINATION AND FACTORS AFTECTING
313 Brefeld 1888
716 Essmond 1893
- 315 Brefeld 1895 :
1763 McAlpine 1910
564 Cunningham 1924
2336 Pohjakallio 1935
1724 Liro 1938

CINTRACTIA FISCHERI (Ka.rst) Liro Ann Acad Sei. Fenn A,
42: 20. 1938. :
Tilletia fischeri Karst., Med. Soc F. F. Fenn. 2: 183. 1878.

Lire HisTORY, PARASITISM AND FAC'J.’OBS AFFECTING
1724 Liro 1938

T CINTRACTIA INCLUSA (Bref.) le Ann. Acad. B6. Fenn. A 42:

16. 1938. ;
Ustdaga olivacea Schrot., Abhandls d. Schles. Ges. Naturw Abt. 1869: 4.

Ustilaqo subinclusa Wint., in Rabenh. Krypt. Fl 1: 79-131. 1881.
Anthracoidea subinclusa Bref Unters. Gesammt. Myk. 12: 148. 1895. .
Cintractia subinclusa Dietel, m Engler and Prantl, Die Natiirl. Pflans, 1: 1Z.

1898.

Anthracoidea inclusa Bref., Unbers Gesammt. Myk. 15: 36, 150. 1912.
Lire HisTorY, PARASITISM AND FACTORS AFFECTING
- 315 Brefeld 1895
- 321 Brefeld 1912
SPorE GERMINATION AND FAc'rons ArFECTING

315 Brefeld 1895

321 Brefeld 1912
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CINTRACTIA JUNCI (Schwein. ) Tlel Buli. Torr. Bot. Club 12: -

70. 1885.
Caeoma junci Schwein., Trans. Amer. Phil. %c I, 4: 4 1832
Ustilago junce (Schwem) Curtis, Geol. Nat. Hist. Survey N. Carol. 1867: 123.
Usttlago liebanni P. Henn,, Hedwxgm 33: 229, 18%4.

Lrrn HiSTORY, PARASITISM AND FACTOB.S APFRCTING -
3037 Trelease 1885 ‘

MISCELLANEOTS . .
Morphology and symptomus 2655 Schellenber: 1911
Longevity of spores 779 Fischer 1936
Host range 1724 Liro 1938 .
-Discussion of related forms 1724 Liro 1938

SPORE GERMINATION AND FACTORS AFFECTING
3037 Trelease 1885

CINTRACTIA KARIY Liro Ann. Acad. Sci. Fenn. A, 42: 31. 1938.
Lire HisTORY, PARASITISM AND F'ACTORS AFFECTING
1230 Holmberg 1929 ' 5
MISCELLANEOUS , ; ,
Comparison with C. fischert 1724 Liro 1938 _ : i
Geographic distribution 1724 Lirc 1938, o
SPORE GERMINATION AND FACTORS AFFECTING
2336 Pohjakallio 1935

CINTRACTIA LEJODERMA (Lagerh) Cif-  Ann, Myecol. 29: 43, 45.
1931.

Uredo caricis Albert. and Schwein., Consp. Fung. 130. 1805. p.p. :
Uredo decipiem_ B. zaricum Strauss, Ann. Wetterausch. Ges. 2: 111. 1810.

4

pPp.
Uredo urceolorum DC., Fl. France 6: 78. 1815. pp
Ustilago decipiens Schubers, Fl. Geg. Dresden 236. 1323. p.o.
Ustilago urceolomm Tul,, Ann. Sei. Nat. Bot. III, 7: 36. 1847. p.n.
Ustilago caricis B. lejoderma L:sgerh., Mitteil. Bad. Bot. Vereins 1888: 37.
Cintractia caricis var. le]oderma Bubak Verh. Zool.-Bat. Ges. Wien. 48: 24.
1898,

Lire HisTORY, PARASITISM AND FACTORS Armc'rme
1724 Liro 1938
MISCELLANEOTS
Host range 1724 Liro 1938 L 3y ,
Considered to be synonym of C. arenarza Sydow 1213 Hirseh-
horn 1947

= CINTRACTIA LEUCODERMA (Berk) P. Henn. ~Hedwigia 34: 335.
1895. -

Ustilago leucoderma Berk., Ann. Mag. Nat. Hist., IT, 9: 200. 1852.
Cintractia krugiane P. Magnus, Bot. Jahrb. (Engler) 17:490. 1883.
Ustilago leucoderma var. usambarénsis P. Henn,, Hr\dwgm 34: 335. 1895.
Cintractia leucoderma var. usambarensis . Hunn Pilanz; Gstelr Afrika, C:
. 5: 48, 1895.

Cintractin usambarensis Cif., Ark. Bot. 23, A (14): 7. 1031,



CINTRACTIA PERIBEBUYENSIS 7
Cintractia amicta Cif., Ark. Bot. 23, & (14): 14, 1931, @
Cintractia porius-argenii le Ark. Bot 23, A (14): 14, 1931.
Mmcnu.mmvs 3
Symptoms and morphology 1763 McAlpine 1910
* CINTRACTIA LUZULAE (Sace.) Clint. Jour. Mycol. 8: 148. 1902.

- Ustilago luzulde Sacc,, Mycol. Ven. Spee. 73. 1873. Giorn. Ital. 5: 463
1873. . -

Lire HisTory, PArasiTismM AND FACTORS AFFECTING
2553 Rostrup 1885
238 Blytt 1896 = .
483 Clinton 1904 : .
1841 Maire 1907 ; 3
1724 Liro 1938 - . ‘ -
Mlscmmmvs A ‘
Morphology and symptoms 2655 Schellenberg 1911
Stems of infected plants persist long after death of uninfected
stems 1689 Lind 1913
Host range 1724 Liro 1938

CINTRACTIA MONTAGNEI P. Magnus Verh. Bot. Ver. Prov.
Brandenb. 37: 79. 1896.

Microbotryum montagnet Lev., Arm, Sci. Nat. Bot. III, 8: 372. 1847, -
Ustilago montagnet var. major Dism., Plant Crypt. II, 1726. 1850.
Ustilago rhynchosporae Sauter, Klotz Herb. Viv. Mycol Fung 1896. 1854.
Ustilago Juncwola Speg. Fung1 Guar. 15. 1891

Usiilago caricis auct.

Cinéractia rhynchosporae Cif.,; Ark. Bot. 23, A (14): 11. 1931.
Cintractia ekmani Cif., Ark. Bot. 23, A (14): 11. 1931,

Cintractia eximia Cif., Ark. Bot. 23, A (14): 12. 1931.

Ciniractia samanensis fo Ark. Bot. 23, A (14): 13. - 1931.

Ciniractia major Liro, Ann. Acad. Sci. Fenn. A, 42: 46. 1938.
Cintractia gigantospora Liro, Ann. Acad: Sci. Fenn A, 42 47 1938.

CyToroay

2416 Rawitscher 1922
HereroTHALLISM AND SEX

2416 Rawitscher 1922 (copulation between promycelial cells)
MISCELLANEQUS

Morphology and symptoms 2655 Schellenberg 1911

Cintractic gigantospora considered to be a synonym 1213 lesch- -
horn 1947

- SproRE GERMINATION AND FACTORS AFFECTING
2416 Rawitscher 1822 (cytology of)

CINTRACTIA PERIBEBUYENSIS (Speg.) Sawada TFormosa Agric.
Expt. Sta. Bull. 19:-363. 1919.
_ Ustilago peribebuyensiz Speg., Anal. Soc. Cien. Argent. 17: 89. 1884,

Cintractia azicola (Berk.) Cornu var. sainor Clint., Proe. Bost. Soc. Hist.
31: 406. 1904. (Also Mycologia 12: 153. 1920.)



=, N

g. | CINTRACTIA PULvﬁRULENTA e
stcm.nmmoos
Incidence on mat-sedge in Banga]ore 3108 Venkatarayan 1949

CIN‘I‘RACTIA PULVERULENTA Cooke and Massee 'Grewllea 18
34. 1889.
MISCELLANEOUS = - .
Synonymous with Ustilago sacchart Rabenh 2897 qydow 1924
Comparison with other smuts on Saccharum and Erianthus 2897
Sydow 1924
. Confused with Ustilago courtoisi Cif. 2056 Mundkur 1942

CINTRACTIA SCIRPI (Kiihn) Schellenb Beitr. Krypt. Schw. 3: 77.
: 1911.
Ustilago sctrzn Kiihn, Hedwigia 12 150. 1873. -
MIBCELLANEOUE L b ’
Morphology and symptoms 2655 Sr-hellenberg 1911

CINTRACTIA SUBINCLUSA (Korn. ) P. Magnus Verh Bot- Ver:
Prov. Brandenb. 37: 1896.
Ustilago subinclusa Kom Hedwxgm 13: 159. 1874,
Anthracoidea subinclusa Bref Unters. Gesammt. Mk. 12: 146. 1805.
Lire HisTory, PARASITISM AND FACTORS.AFFECTING
1843 Malre and Marguery 1898 :
MiscELLANEOUS SN O X
Morphology 315 Brefeld 1895
Symptoms and morphology 2655 Schellen'berg 1911
Longevity of spores 321 Brefeld 1912
‘Host range 1724 Liro 1938 :
 SproRE GERMINATION AND FACTORS AFFECTING
313 Brefeld 1888
315 Brefeld 1895 :
CINTRACTIA TAUBERTIANA (P. Henn.) Clint. Jour. Myeol. 8:
142. 1902.
Ustdaao taubertiana P. Henn Bot. Jahrb. (Engler) 17 525 1893
MISCELLANEOUS s .
Host range 1724 Liro 1938 '
CORNUELLA LEMNAE Setchell Ann. Bot. 6: 34-36. - 1892.
Lire HisToRY, PARASITISM AND FACTORS AFFECTING :
~ 2730 Setchell 1892 ;
‘MISCELLANEOUS ’
Morphology and symptoms 2730 Setchell 1892 °
SrorE GEEMINATION
2730 Setchell 1892 .

DOASSANSIA ALISMATIS (Nees) Cornu . Ann. Scl Nat. VI 15: 285.
1883, .

Sclerotium alismatis Nees in Fries, Syst. Myeol. 2: 257. 1822,

Perisporium alismatis Fries, Syst. Mycol. 3: 252. 1829. : i
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L ' DOASSANSIA DEFORMANS D 9
Dothidea alismatis Kirch., Lotos 6: 205. 1856. )
Sphaeria alismatis Currey, Trans. Linn. Soe. 22: 334. 1859,
Uredo alismacearum Crenau, Fl. Finist. 8: 1867.
Sphaerapm alismatis Cooke, Handb. Fung. 1: 429, 1871 .
Aecidium incarcerctum Berk. and Br.,.Ann. Mag. Nat. Hist. IV. 15: 38. 1875.
Protomyces macularis Thiim,, Bull. Imp Saoc. Nat. Mosc. 52: 130. 1877,
Phyliosticta alismatis Sace. a.nd Speg., Michelia 1: 144. 1877.
Entyloma alismacearum Sacc., Michelia 2: 44. 1880.
Phyllosticta éurryi Sace., Syll. Fung. 2: 60. 1884,
Cuurure ox ArTiFiciaL Mrpra - -
. 315 Brefeld 1895 .
CyroLoay :
579 Dangeard 1892
762 Ferry 1895 . e #
1751 Lutman 1910 - :
. 2416 Rawitscher 1922
. 822 Fleroff 1924
HEBETEROTHALLISM AND SEX
3 579 Dangeard 1892
. 315 Brefeld 1895 (fusion of primary spondm)
Lirr HisToRY, PARASITISM AND FACTO}B AFFECTING
542 Qornu 1883
1162 Heufler 1884
2730 Setchell 1892 o
579 Dangeard 1892
315 Brefeld 1895
762 Ferry 1895 . i
322 Brefeld and Falk 1905 -
1751 Lutman 1910
MISCELLANEOUS
Morphology and symptoms 2655 Schellenberg 1911
SprorE GERMINATION AND FACTORS AFFECTING
543 Cornu 1883 _ .
542 Cornu 1883 ] . -
770 Fisch 1884
315 Brefeld 1895 .
2655 Schellenberg 1911
.. ~1724 Liro 1938
2730 Setchell 1892

DOASSANSIA DEFORMANS Setchell Amer Acad. Arts Scl Proc
! 26: 17. '1801. -
Doassansia deformans Dietel, Eng. and Prant], Nat. Pflans, 1: 21. 1807,
_ Lire HisTory, PARASITIEM AND FACTORS AFFECTING
2730 Setchell 1892 ;
MiscELLANEOTS
- Morphology and symptoms 2730 Setchell 1892
SrorE GERMINATION
2730 Setchell 1892



10 $n " DOASSANSIA HORIANA

DOASSANSIA HORIANA P Henn. Bot. Jahrh. {Englerj 37: 157.
1905. -
Doassansiopsis horiana Shen, Sinensia 4: 319. 1534,

' COUTURE ONX ARTIFICIAL MEDIA ) 5
2148 Nisikado and Matsumoto 1936

MISCELLANECUS ;
Deseription of disease on Sagztfaruz trifolie 2148 Nisikado and
- Matsumoto 1836
Morphological characters 2148 Nisikade and Matsumoto 1936
New combination from Docssansia horiane 2148 Nisikado and
" Matsurmoto 1936 .

DOASSANSI&HOTTONIAE {Rostr.) DeToni
MiscELLANECTR )
Morphology and symptems 2730 Setehell 1892 e
DOASSANSIA HYGROPHILAE Thirum. Lioydia @: 24. 1946.
Cyroroay - -
2970 Thirumalachar 1946
2971 Thirumealachar 1947
Lire HisTokY, PARASiTISM AND FACTORS AFFECTING
2970 Thlmmalachan 1946
© 2971 Thirumalachar 1947
SrorE (GERMINATION. AND FACTORS AFFECTING
2970 Thirumalachar 1946
-2971, Thirumalachar 1947

DOASSANSIA MARTYANOFFIANA (Thiim.) Schrot Cohn, Krygt.
. Fl. Schles. 3 (1): 287. 1887.
Proiomyces marlianoffiana TLJm Bull. Soc. Imp. Nat. Mosec. 53:°207. 1878.
Doassansiopsis mariianoffiana Dletel in Engler and Prantl, Nat. Pflanz. 1
(1): 21. 1897
Lirp .\Ixs'rom, ParasiTigsm AND FACTORS AFFECTING
2729 Setchell 1891
2730 Setchell 1862
2731 Setchell 1894
1724 Yiro 1938 3
2791 Thirumalachar 194] ’
MirscrLLANEOUS”
Morphology and symptoms 2730 Setchell 1892
Conidial stage described 2730 Setchell 1892
Hosts and morphology 1724 Liro 1938
Dpvelopmenta.l ‘morphology 2791 Thirumalachar 1947 i
Sporm GERMINATION AND FACTORS AFFECTING :
2730 Setchell 1892 x ¢
" DOASSANSIA OBSCURA Sen,he Amer. Acad. Arts. Sei. Proe 26:
16. 1891.

Lirm HisTory, PARHITIS\I AND FACTORS AFrucTING
2730 qetchell 1892

e
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