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TRE OIDIiUM OF TOBACCO

Revue  Internationsle Dgs Tabacs By R. Renaud
311-334-1959-60-U.S.D. A
pp- 151=160 and 176-180.

Phytopathological Laborstory of Plaat Protection
Of the Office of Oversess Scientific Mmsearch and Techniques

More or less pronounced and depending on the region, the yesr and
also the variety cultivatad, tobacco mildev is very widely distributed
throughout the world. Undsr the name of "™white”, or "white mold or vhite
Tust”, Or “powdery aildew™, etc., it 1s known in almost all countries in
vhich todacco is cultivated.

A fev figures will indicste the extent of tha dsmages caused by
oldium. Hopkins (1923) reported loases as high as 30T of the harvest in
south Africa oo certain plastations. Ia Bussias, Alexandroff (1937)
evalusted the loas csused by the diseass at 500,000 rubles alome in the
reglon of Yalte In 1926, D'Angremond (1924) estimated the percentage of
infectad leaves at 1Y in 1922 and st A% in 1923, dut moted that the loss
was actually much higher becsuse 13181 of the best lesves (bottom smd
uiddle) vexre affected and dus to this completely lost for export to
Americe vhich s the principel import sarket. Oa the ather hamd,
ouriquet (1946) in Hadagascar coansidered the demsge as of littie economic
{mportance becsuse the sildev primarily affected tha oldax plaats kept
to raise secd. jNowever, the situativa has since chmged in this couatry
during the last 13 years aad It has becomm nezesSsaxy to fastitute extem-
sive protection sgainat the diseans.

TRE IGENTITY OF TAR PABASITE

Although the fully daveloped form of the oldium of tobaeco
(0, 4m tadact Thim.) 1o related very generelly to Erysiphe cichorscesrum
D.C.v its exsct idamtity is still a sudbject of discussies in eertaia
couatries. 18 there omly ome species of tedacco perasite vwith a cartais
sumber of biological races or are there several species of Rrysiphacess
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which are capable of developing imperfect forms on this plamt? It is
difficult to decide the question because the mopthology of the forms
of oidium makes it difficult to distinguish between species. Only the
examination of the perithecia can give us valid indications but their
formation is far from being constant and, in mamy countries such as
Madegascar, has never been demonstrated.

This question is interesting not only from a theoratical viguw-
noint. It poses the specific problem of the host plants and consequently
that of the risk of contamination which certain types of plantings mey
Tepresent for tobacco plantations.

Srysiphe cichoracearum possesses a frequently avanescent
mycelium producing short conidiophores which carry more or less
cylindrical or ellipsoid conidia with a length of 25-45 microas by 16-26
microns wide. The globulose perithecia with a diameter of 80-170 microns
carry colored fulcra generally enclosing 10-20 as¢{ ovoid in shape and
sach normally containiag tvo ascospores of 2-28 x 12-20 amicrons.

The validity of the binomial K. cichnracearum DC., adopted by
Salwon (1900) who wdmittedly did not always follow the international
rules of nomenclature, has beec disputed in psrticular by Cooks (1952)
who regards it as a synoaym of E. comunis Nalbr. ex. Fr.

This point of view i{s contrary to the usage of the greater part
of the researchers and Schatet (1933) did point ocut that the use of the
tern E. cichoracesrus estadblished by Merat in 1321 was adequate to coun-
firu the validity of this dinoaial which should be actually K. cichozacearus
DC. ex Marat, in order to be satirsly correct.

Erysiphe polyphags. a collective species established by
Ramsarlumd (1945) whe here spucifically included the didium tabaci,
worphologically differs from E. cichorasgearum caly by its ssci which
nay coatain thrxee or four sporas and vhexe the number of asci pex
perithecium 13 §-12 far the wmatrix form (forms matricalis) Veromicas
spacicsss md 10-20 for f.w. begonlas (Gloire de lozrraine). As noted
by Blumer (1952}, the sorphologicel characteristics as well as the
serins of hosts of E. polyphaga suggests its poasible {deatity with
E. horridula (Waldr.) lLawv.

The peaxithecia of % cichoracearum have besm observed on tobacoo
ia several countries of Rurope and specifically in Italy Otarcellt,
1949)y im Turkey (Ducomets 1928), and also {n Braxil (Averns-Sscca,
1922). The abasmce of perithecis prevented Palm (1921) in Javs from
dafinitaly relating this sheties to the Gildium ebserved on tobetco amd
characterized by comnidiphares of 150-210 x 1217 ajcrons emd of
cyliatrical comidis of 25-40 x 1520 microms. Howaver, d'Aagremcud (1924)
belirves that it msy be identical with E. lamprocerpa (Malbr.) Lev. which
1a ccusidered to be a symtmya of K. cichorscesrua.
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The Erysiphe tabaci Saw is also sssumed to be a synonym,; at least
in part, for E. cichoracearum. .

THE SPECIALIZATION OF THE PARASITE

Obliged to live as parasites llke the rusts, the Erysciphaceae
display a more or less proncunced specificity in regard to the plants on
shich they can develop. Although the same morphologically differentiated
species appears capable of existing as parasite on a large pumber of hosts
-« which is the case of srysiphe cichoracesrum which, according to
Jeczevski (1527) ia encountersd on 226 species belonging to 25 different
fanilies -- resesrch by maay suthors has demnstrated the axlitence
within this species of numerocus physiclogical races more or less narcovly
specialized. Some suthors such as Hemarlund in 1925 have considered
this specislization as being very strictly confined. Others, such as
Blumer (1926), have believed that such Specialization was much less
advanced thin 1t sppeared to be at first sight. The latter, among othars,
drew attention to the fact that the erysiphaceae can attack weakened
plants belonging to spacies which are totally resistant to infection

under normal conditions.

—_— ——— - e N emme  mm - ———-

Blumer (1926) vas lead to coasider, on the basis of blometric
ssthods, that the collective speciea E. polygoni and K. cichoracearum
include lineages or subspecious which are well defincd and which can be
differentiated by the dimensions of the conidis. However -- perhaps due
to the prasence of more then one lineage -- thase dissnsions may not
tlvays be on the same host and, on the other hand, the same dimensions
nay correspond ‘to several different species. Although the blometric
characteristics of the conidia can therefoxs be utilired to s certain
extent in the differentiation of the lineages of the sswe species accord-
ing to this suthoxr they do not make it possible to reference an unknowm
oidium or type of tobacco mildew to & particular species.

The work of Schmitt (1954) ou B. cichorscearum shovs ou the con-
trary that there is no marphological basis which mskes it possible to
distinguish these differmt forms,

Oo the other hand, within the seme biotype. conslderable biometric
differences may shov up depending on the species which i3 hosi to the
parasite. The expariences of experlmeatal innoculation of Hammerlund
{1956) in Swaden which induced this author, im contzast to vhat he him-
self thought 20 years earlier, to establish the coliective species E.
polyphaga damonstrates this probles very wll. This suthor therefore
amploys the terw matrix form or forwa matricalis for designating thaece
worphological forms which have uoc relation to the specialization of the
parasite. The conidia of the E. polyphaga f.m. chrysanth wml-indici,
for sxswple. oeasure ca tha average 40 x 20 microna whersas those of X.
polyphags f£f.m. solani-tuberdsi measure only 27 x 13,
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Concirning specifically the tobacco mildew, maay plants io
various countries have bean suspected of hosting the parasite responsible
for the disease.

In Jéva, an oidiur was reported by Schwarz (1926) on a very widely
distributed weed, physalis minims. The measurement of the conidia gave
as sverage dimensioms 30.27 x 17,01 microns as against 31.50 x 16.19 and
31.18 x 15.16 for those collected On tobacco respectively at Buitenzorg
and in Vorstenland. The author therefore comcludes -- perhaps' hastily --
on the identity of the parasites of physalis and of tobacco. The same
is supposed to be true for heliotropum indicum (D°Angremond, 1924).

Also in Java, Thung (1537) reported an oidium on crotolaria juncew
and also on pasnut plants growing in plantations of infected tobacco.
Eowever, he made no statsmen: oa the possible identity of the parasites.

The plants of the family of Cucurbitaceas, cn which mildew is
very frequunt, may have special importance as sources of infection. In
the Crimes, inoculations carried out by Deckenbuch (1924) on various
species of cucurbitacese by mesns of conidia collected on tobacco gave
positive results., However, the author did aot observe the formatioa of
sexual fructification on these plants -- nor anywhere else except on
tobacco -- vhereas both he and Xoreneff (1927) found them in sbundance on
the melon of the parithicia of E. cichoracesrua and of sphaerotheca
fuligines.

In Italy, Marcelli (1949-1550) demonstrated by cross inoculation
under glass that S. fuliginea was not pathogenic for tobacco.. On the
other hands E. cichoracearum, identified on tobacce due to the formation
of numerous perithecia, omnly slightly infected various specids of
cucurbitacese == without here forming perithecis -- and was entirely
{iacapable of iafacting the spacies of 1] other families tested, slthough
they are imown as hosts of K. cichoracearum. Such & degres of specializs-
tion in regard to 7obacco is sufficient, according to this author. to
Justify the designation proposed by Jacsewski of E. cichoracearum f.
ricatianae.

In opposition to this, Uosuat Yoshil (1952) in Japan experimentally
infected Cucurbitaceae wih various types of aildew and found that E.
cichoracearua of tobacco was not pathogenic for cucumber.

Blumer (1952}, during his investigations at Zurich on the specisl-
ization of the Exrysiphacese, found new species sensitive to E. polyphaga
of cucumber which brought the total of known hoats for thess species to
acue 100 including tobacco. Inversely, he was able to infect cucumbder by
conidia collected from tobanco.

In Frances Ducomet (1921) repoxrted a mildew om the potato which

he was not sble to determine with certainty since the existing perithecia
did not coatain sny asci. However, he believed that this concerned E.
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cichoracesrum o a ralated form, perhsps E. solari, & species reported

by Vehna (1902) but not described. In regard to this, we should point
out that Hopkins (1948) in Rhodesia was able to infect tobacco plants
under glass through conidia collected oo potatoes. However, the disease
then developed with a lesser virulence when the conidia used fer infection
originated directly Irom tobacoo. - -

It &s evident that the results obtained are somewhat differsat
according to the differsnt suthors. This can be explaioed at least
partially becaus: it 18 almast certain that not only one biological race
of oldium exists on tobacco but Zegioual forms and perhaps different
specie~ (Exysiphe cichoracearum and E, polyphaga, for exsmple, inasmuch
as these two species may be definitely distinct) which may be the cause
of the disease.

The gweral gbsance of perithecia; the uncertain systesatic
reliabilicy of the morphology and the biametrics of the imperfectly
developed form, the necessarily fragmentary character of the few expari-
meats of aross imoculation which have been carried out, prevent us from
formulating a definite conclusion on this point.

Rowever that may be, thare seens to exist ane or some races of
oldium specialized on tobacco, if mot extlusively at least by preferance.
- From certain of the investigaticns referred to abave, it wuld seem that
4 rather large nusber of vegetable species are frequently capable of
providing minor development of some form of the parasite vhereas a large
development md the formation of sexusl fructification = outside of conm-
ditions of the milieu == require & much more advenced specialisatioa.

T _SOQINS OF TME DISIASE

. The oidium first develops on the lowest lagves of the tobacco
plats in the form of small circular spots which are covared by a vhice

afflorescence and have a dlameter of | on or less. Tha spots repidly
appear in large numbers on the upper face of the leaves and somstimes
aven gdn to form a continuous white costing. NHowaver, d'Angremond
{1924) ih Java observed that, ooatrary to popular opizion, the first
syaptoms do not sppear on the upper bHutoa the lower face of the lasves
* and some foci of infection than foru on the upper face from where the
fungus spreadd alomg the lateral ribs.

Lepending upomn the severity of the attack: the infectiom may be
limited to the leaves of the bese Or sprced over the sntire plaat. The
stalk itself amd the ramifications may also be attecked (Bouriquet,
1946).

The powdery white sppearsnce characteristic of the disessse {8 due
to the sass of conidia forwmed by the fumgus dut it aleo happaas thac,
during incubstion, ths climatic comditions decomu unfavorable for the
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noraal development of the parasite. Spores are them not formed and the
infection is difficult to datect locally. Hovwever, the affected leaves
present a pale yellow shade different frum the aormal yellowlng of the
mature plants. The upper layer of cells of these leaves is entirely
penetrated by the myceiiuvm ands when the conditions become favorable for
sporulation, the entire surface is rapidly covered by the typical
whitish coating.

1f such infected lesves not carryi:g conidia are erroneocusly cone
sidered a8 wmature snd sre harvested end stocked: they rapidly tura black
ad may rot completely (Ropkins, 1956).

At processing, we occasionslly see clear, round, smail or large
spots or pustules on the lesves which were not apparent on the green leaf.
As a general rule; they are caused by the action of the oldium ca the
calls of the leaf,

Accarding to Moore and Ratief (1938), the adoption of the practice
of "flue curing™ ia South Africa has greatly incTeased the importance of
oldiua, Leaves wnich preseated only traces of the !afecticm upon harvest-
ing bacome, after procassings 80 strongly marked that they lome any
coumercial valus. R

It would seem very unlikely that dldiua, & disesse of the vegetstive
organs, has smy actioh oa the seeds. This point wves confirmed by
Morosoff, Zslenina and Fbamina (193%) who observed that the infectioca did
a0t alter the visbility of the seed grains.

e sometines obaerve, for uqld in Medajascar (Bouriquat, 1946),
on the ocomidiophores of oldiua, smell pycaidia of the super-paresice
Cicilmmobolus cesatii de By. vaich is kmowm to attack s laxrge mumber of

Erysiphacese,
SROIIIN) FOR DEVESOPMENT OF ZNF DARASITE

These are not all known 1o detail end, dependiag oa the stage of
developmmt such as {nfection. growth of the mycelium, end productiom of
conidia or the formation of perfthecia, optimum cocaditions sey be entirely
differeut. Several suthors haw lavestigated this problem by sxtificially
varying temperature smd hygromstric comditions. Perhaps due to the
probable presance of several forms or species of the tobagoo mildew, the
resuits of these axperinmts somstines are apprecisbly differaat.

Righ humidicy {a spparently assesssry fer the garuinatioa of the
spores of eldium smd comsequently for infectiom. Am stwdepheric woisture
of 80-90% accordiag to the tavsstigatioas of Blusar (1927) an Lappa 3pp.
or at least 331 accordimg te those of Deslandes (1934) om lettuce, sppears
to be eusemtia] for germination of the contdiz of Erysiphe ¢lcho: agearum.
In the oxperimmts of Bluasr. the duretiom of the pariod of 1acubetion
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was shorter by ome or two days at B0-90% of saturation than at the other
hygrometric conditions tested (60-70 and 40-50).

Opposed to this, Lavykh (1940) in Mussia found that the optimum
humidity for the germination of the spores of oidium tabaci lay between
60 and 100% and for infection between 60 amd 75% of saturation and
further found that the oldium germinates wll in humid chmmbers on dry
slides tut not in drops of water. Marcelli (1950) in Italy also obtained
satisfectory development of E. cichoracearum ou tobacco plants under
glass with an hygrometric state of 60 to 751

The sppaarmce of fructificetions requires entiraly different
conditions. A very high humidity is not favorable for the formation of
the conidia. Levykh odtained conidia by lowering the stmospheric moiature
to 70-76%. In regard to perithecia, they are forwed only under rather
pronounced dry comditions as vas showa by verious resesrchers iacluding
Blumer (1927). We do find ln gemeral that the perithecis sppesr omly
raxely in huaid troplcal oocuntries.

As coacarns the temperature, the observations of the various
suthors differ somevhat {n this respect. Levykh (1940) observed germina-
tion of conldia st temperatures batveen 11 and 2% degrees C. Optimum
condi tioas for infection lie between 16 and 23% and the wost favorable
mem batween 18 and 191 nulrdu (1954) on lettuce also found that
temperatures betuween 18 and 24°C ware favorabdle for §be gereinatica of
the spores of Exysiphe cichorecesrum mad of adout 18" C for the parestite.
In comtrast to this, Rossouv (1937) {n Suth Africa found as optimm
tespersture 23.3° C. M developmemt occurs bhelow S° or abave 28° C.
Wowgver, Mergalli (1330) obtalaed very fsvorable comditions fur iufectica
undex glass at 25-2¢8 C.

As pointed out by Levykh, the iafection wey produce itself under
astural comditioms evea if the daily temperstuzs sxceeds the astimua «-
26.2° ¢ agcording to this suthor -- provided that the optisum tempers-
ture (18«19 C.) is attaimed during the alght.

Altheugh cool md moist weather md 2 very low lumimosity favor
the lafection and the growth of the mycalium withim the lasaf tiasswes,
the speres are produced ia great mumber (Nophins 1928) only vim the
westha bocomss 4ryer tad wete sunsy. Oa the other hand, several suthers
including d'Angremend (1924) stressed thatr heavy raina besting the spores
to the greuad vhere they are incapable of develeping saprophytically,
retard the spresd of the diseass.

Comsequeatly: alterastely cool sad wotst weather (in partiocule
cold aights) md suamy deys favor bdoth the imnfectiocs md the farmation eof
the omidis (Bophina, 1928, 1936). Such veather therefore comstitutes
an essegtial facter for the raplé exzxemsios of the epiphyte. In comtrast,
late hesvy r1aius md amerwally hot aights considerably iaterfere with
the developmsat of didium as wes the case in Rhedesia ia 1927 (Repkiss
1930).
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All these facts correspond parfasctly to the obsarvations msde ia
various countries. In Java, d’Angremcnd (1924) observed the first
attacks in plantations with a high ground wster level and in the indigencus
gardens where wiad and sun do mot sater fresly. Thung (1936) also found
these initial foci of infection along ditches or in other low, humid and
shaded zones. In South Africa, Moore (1926) also attributed the importamnce
of the infection to a moist season snd excessive irrigation.

The wall defined conditions far the developmsnt of the
epyphite make it undarstamdadble why the disesss 18 of very variable
axtmt as a fumctiom of geographical locstiod. [a Madsgsscar where
oldiua s megligiblie al the coast, it is frequeat om the high
platesus (Bouriquet, 1934). These conditioms also explain the seasonal
developmnt of the epiphyte which mey vary cansiderably in intemsity
from ocus year to the next.

Although climstic comditicas play a preponderant role ia regard to
oidium, other fsctors slso eater into the problem. The quastion of the
resistance of a specific variety will be discussed further balow but some
facts merit being already pointed cut here. :

In sddiciva to conditions fawvorable for the iafection relative to
their positiod od the plaat, 1€ seems that oldex [esves are more semalitfVe
to didiwm. Thumg (19335) noted that tha saverity of the attacks iancreased
vith the age of the plaats sud Mouriquet (1946) ooted that the disesse
was particulsrly freguent on seed plants. This wes correlated by
D'Angremond (1954) who showed that Exysiphe cichoravesrum develops best
om the adult leaves of lettuce dut does mot grov wall om seedlings and oa
rapidly growiag plemta. .

It bes also beem reported that heavy doses of mitroges fertilizer
favor the iafection by increasiag the vegetative developmamt of the
tobaceo (Mopkins, 1956). MNowsver, D'Aagremead did not ebsarve amy
relation betvesa the inteasity of the discase and the applicetion of
fertilizer (1924) or asmsnium sulphete with or witheut seperphosphates
(1926). ‘-

The conidia of oldium are easily cexried by wind and rain. Those
carried by the vind nay cover grest distancet amd could ceuse the
sppesrance of primary focl.

: owever, the mestion of wistering of Eryaiphaceses fo still] ia
dispute. In hot couatries, it 18 evideatly less acute stoce the parasite
say noraally survive fren ens sessem to the sthar em the tobacco plaats
kapt for besring seed or simply forgetten snd alse e SpEatmmecus or mea-
tpoatasosvs hest plants. Ny comtrest, duriag winter in temperets coumtries.
the ergans shle te canberve the fungue la & vegetative foru are Tereg or

axe of doudtful s value mch &5 wds, remaining leaven, and mou-lignified
shoots.




There have bean reported supposed chlamydosporas but, according to
Viennot Bourgin (1949). the thickenlug observed 2t the extreaity of the
hyphee of various species such as Rryaiphe cichoracearum is primarily a
sign of degeamaratioa.

Tor the tobacco mildew, the role played by the perithecia in
vintaring does not seem very lmportant in view of thelr general infrequency.
As to the varicus types of oldium, they lose their capabllity for geraina-
tion mors or less rapidly depending on temperature and atmospheric
moisture. In the experiments of Levykh (1340), vhere virulence decrsased
wost rapidly betveen 19-21 degrees and 40-38% of moisture. With an
ataospheric moisture of 80 to 89X, the conidia survived oaly 12 duys.
Nowaver, the conidia of B. horridula (syncayms of K. polyphagal) may be
capable of vinteriag (Viemnot Bourgin, 1949). K

LRIMCT CONTROL BY FROCRSIES OF CULIIWAXION

¥herever oldium is widespread, cultivetion techaiquesa must be
designed to render the milieu unfavorable for the development of the
epiphyte and to avoid in particular aa excessive humidity at the base of
the planta. One of the f£irst rulas is to uyold shaded and pourly serated
locations as well as poorly drainad soils. In & givem case, the inatalle-
tion of & wore or lass developed drainage system asy be contemplated.

The spacing of tha plants should pwoduce saximum oneditioes of free
sir circulation ia order to aveid to the greatest poesible extest that the
staospheric molsture under cover of the leaaves reachss the saturation
poiat. It 1a therefore gemerally recommended to spece the row sufficiemtly.
Mwever, Thuag (1937) noted ia regard te this peiat that imcreased leave
development s the result of wide spacimg of the plants {acreasevd the
{mportance of tha attacha.

Dperinents carried out 1n 1956 at Madegascer by the Mgromomical
Research Statliom of Lakea Alaotra established mo eorrolation detween the
five wethods of spscing experimented and the intemstty of the attacks.

OGa the othar hand, the reows nay be oriented a8 s functiea of the
peoveiliag wiads of the partiowler regioa. Ntterilil (192)) chus
tevommends, for the westera provimge of the Cape: to oriemk them sewth-.
east end marth-wast in sueh msmmer that the “southessterly wiade® cem
fresly ssxote then. Nopkins (1934) ou his paxrt mivised eriestisg them
from ssst te west which allows the pleute to receive s maxiaun of s~
shine. This ortemtstiom als¢ showed itsell to bs very favorsble ia
Madagascar ia 1936 sad gave, by comperisca to s morth-aputh eriemtatien,
2 Mgher yleld 12 sound end iR aon-graded 1leaves.

T™he lower leaves centrilute both to mpintals a high humidity at
the beay of tha jplant and en the sther ) regularly carry the tirst
fung! of iafection. Their eliminstioca is & highly recosmended msamxe

-’.




by numerous authors. Hopkins (1928) found that the removal of six to
eight of the lower leaves did not affect the barvest sincethe plants
produces new leaves above them, and reduces the attacks of oidium
appreciably. In other experiments, this muthor (1930) noted that the
plantings 50 prunsd produced 658.8 pounds of green leaves per acre (with
a 49% loas from Baoterium sngulatua snd Crcotpors njcotianae) as
against 333.21 pounds and 543 of losses for plants not having been

Mooxe and Retief (1936) suggest c&ry ing out this operaticm in
the plants to about )0 cm above ground an! to contimue it at suitabdle
intervals until mstuzity spproaches. At that tims, all the leaves
located at less then 30 ca from the ground muit be removed and, obviously,
the lowest leaves ressining oa the plat should mot touch the ground.

At Madsgascer in 1957, it wes cha®ved, on the other hand, that
pruning to a height of 30 cm exceedad the ob jective and lost valuabla
lesves. Coatinued prunimg: i.e., tha remval of 4 or 5 lesves during
the growth of the plamt ia such mammer that 9 leaves teuch the grousd
was wuch preferable sisce it permitted @ yiell of an average per
plaatiag (“parcalle®) of ). 23 kg of sound lasves after drying as
agaiost 2.73 kg with systematic pruniag to ¢ hieght of 20 oo off the
ground, 2.23 kg without pruniag and caly ! kg vith pruming to a hetght
of )0 cm above the ground.

Funing is often scvoupanied by chmi cil trestment and incresses
the officacicy of the latter vexry much. Tha results of the experimsats
qarried out at Medugescer sven lead to the goaclusioa that chemicsl
treatmmat should be amrried it caly ca planntstions vhich ere well cared
for amd vegularly prused.

In certain regioms, oldiuwm is haavy L3 seeibeds. It them becowss
RECESNKY to Select & well expoesd, warm, sumy locatiom digtaat from
tTees end with & fertiles wall drained ant cultivated soil. Retief (1931)
also reosumends, i{» additiea to chemical traasteent sad eventual sterilie.
sation of this asti, to raise the top of the fows adout 15 ca above the
ground {n order to further imgrove drainige.

It is olvicusly imedvisabdle to imtrodute isto crop ratation plantse
secsitive to tobecod mildew valess the plat iag of the todaccs and that
of auch plaats has besn preceied by oultivating several other species
vhich are resistant te oldtum CEopkins, 1996). In additiom, sensitive
plaats 1a the neighberhood of tobeeoo pliamtmtions cemstitute a danger
for the lattes which sheuld e svaided o0 mach as pessible.

P cherwore: sinee the developawst of the oldiwm is seasonal,
Judiciously sslected dates of planting may meske it posstible to place the
developmeat of the plasts outaide of the per jod faverable far the
wpiphyte. Very sperial iupsrtance sbaild be jiven to the fact that
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harvesting should begin before the onsst of cool nights. Early planting
therefore constitutes an essential step i{n the Union of South Africa
(Hopkins, 1956). The same was true in the experiments st Madagascar in
2936 vhich established comparisons batwesn four dates of planting stast-
ing between 15 January and 1 March vhere the plots planted i{n January
vere fres of infection but the attacks bocawe more amd wore hasvy for the
later dates.

RES VARIE or 1)

Naturally, the use of varistiss coabining g00d economic qualities
with a tested resistance to the parasite comstitutes a choice method in
the oontrel of the disease. In the case of tobacco mildew, the problem
is complicated by the fact of the multiplicity of lineages of t:= parasite.
43 poliated out by Hopkios (19356}, varieties heving proved their resi:tmnce
in a given locativn may be very vulnerable elsevhere. Selection must
therefare be made locaily and the producers of ssed grains should place
their fields of seed plants so that optimuz conditions exist for the
development of the disease and it vill become eusy to eliminate the
sensitive plants.

In Java, Thung (1933) poted that the large-leaved varieties such
48 B=3-K and E-K were more serivusly affected then those having & less
lwwrious growth such aa Xassari or Y-10. The asme euthor (1938, 1939)
stressed tha resistant character of the variety Timor-Vorstenland which
Temained practically free of oldivm vhem brought iato contect with heavily
infected linsagea of the varjety Chlorima x K-w-l10.

In Seuth Africa, the veriety Hickary Priac with large and thia
leaves waich wis videly cultivated during a certain pericd, showsd itself
to be senaitive and wes replaced by tobacco of the Orinoco typs. Hopkins
soted {n 1931 that the heavier types ‘such &s Orinooo white sCem and Merne
presented @ certain resistance. Several years ago, resesrch wes uader-
teken on a varfety combining satf{sfsctory agroaomical and techuological
characteristics with the asarly coaplets imsuaity found smoag verieus

agmbers of the tobaceo family Wit unfortumazely not very clese to the
commercial type (Stephen, 19%).

It has been noied 1o Buesia that hyirids of Niootiana glut incen
aad N tomentosiforuis preseated s very foteresting degree of reststance
to tobacco wildew and also to tobacos wosaic (Ternoveky, 1%47). Dxperi-
ments were carried out om “vegetative hybrida® obtained by grafting types
of tobacco semsirive o oldium oo immune varieties. According to
Tersovaky, 1951, these forss preserved covatamt fmmnity for 4 or $
gonerations sad maintained this cheracteristic duriag cross Wreediag of
the subsequent gemgrationmsa.

At Kresnodar, hytrids resistaat to various diseases iocluding

oldium were obtaimed by crossing the variety Bubes 44 wih m.gotisms
silvestris, K. tomsntosiformie end K. glutinosa amd by again oromsing
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the resulting hybrids with Dubec 44, The lmmunity of N. alata and N.
sandere vere shown to be unsuitable due to the sterility of the bybrids.
Crossing of N glauca with tobacco and N. rustica preduces infertile
hytrids. Resistant characteristics wxist in the varieties Dubec 7,
Dubec 366, Samsun 47/10, Alma-Atinsky 313, Trapesoid 161, Trapezoid
Talasaky and Ostrolist Immuny (Texnmovsky, 1938).

In Italy, Marcelli (1949) did research on the degree of aensitivity
of various species of Nicotlsoa and zaces of N. rustics, on plants growing
under glass, under conditions favorable for the development of oldium.
About tw weeks after the sppearance of the conidia, the percentages of
leaf surface affected by the parssite were the following in the various
species of Nicotiangs

N. lancifolia 75%
N. virginica 75
N. harvanensis 70
N. fructicosa 31
N. basiliensis 48
K. macrophylla 30

wheress N glsuca, N. glutinosa, X. tomensoss, M pamiculste sad K. alate
remain unaffected and K. ailvestris shows oaly a negligible degree of
infeceion, Among the commercial verieties, the auther recorded the follow-
{og percentagess

Berustitsa 8632

Xaathi Jaka 74
Ersegovina 60
Ampxiem Burley 3%
Virgiaia Wright 54
Sumatrs 31

meriesn Ewatuoky 31
Resistente 232 43
Marylasd di Cava 38
Msryland Riprodotto 3?7
Burley di gran reddito 36

According to him, these figures showthal the plemters should plant
::: of the last three or pessibly five varieties wherever the dissase is
enic.

SEAGCAL TPIADRNTY

31ace the leaves of tebacco very strongly retaim the f'ne particles
vhleh come iato esutast with them, amy chemical treatmemt app..ed to the
leaves has the risk of irresedishly sltering the Quality of the prepered
tobscco. Pungicides which give excelliemt results agaiast oldiwm on other
plentings may therefore shov themselves useless inm this case or ®ty require
special methods of applicatioa.




Sulphur, shich is a valuable anticryptogamic agent In the coatrol
of oldiua when spplied as a powder, remders tobacco totaliy unfit for
consusption. It is of 1ittle use therefore that it is effective to

-98+99% in the coatrol of the disease (D'Angremond, 1924). Boveve: ,
sulphur agts largely by emitting vapors and the difficulty can thersfore
be avoided by replacing dusting of the plant elements above ground by
spreading the sulphur at the foot of the plant.

Such sjceading must obvicusly be. effected with sufficlent care to
prevent sny of the sulphur from reaching the lesves sad during a time
vhen the air s perfectly still. Howsver, Alexandroff (1927) recommeaded
iz the Crimea that not only the ground but also the lov leaves should bde
dusted. On the other hand, in spite of all care, Moore emd Retief (1938)
found through chemical analysis that appreciable quantities of the
oulphur were deposited on lasaves: even those formed after processing: so
that they unqualifiedly rejectad this method of control. Be that as {t
®ay, the method has been and 1s atill beiag used to some extent everywhers.

Origlually, the quantities used were vary high. In Jave, sxperi-
meants effected 1a 1922 included dopes of 500 kg of sulphur per hectar.
Due to the trastmant, the! parceatage of sound leaves after drying asd
fermentatica sached 8% Prom the adjacent umtreated plots, 1t wes
still 901 which shows the far-reschisg action of sulphur becsuse the
pesrcentage drepped to 41.6% on plots farther swmy. later on, attempts
wire sade tc reduce the quaatitiee amd, im 1923, satisfactery coutrel wes
obdtalned with dosss on the order of 113 Rg/da, provided that the sulphur
wis spread at the degimmlog of the attach. Nowever, if the dizease Aad
alrasdy atfected three to aix lesves of the plamt, doses of 243 kg/ha
wire uasble to moatrol the epiphyte. Im 1934-1913, weusvual climatie
conditicas wade the treatmeat less effective (D'Aagremned, 1934, 1916).
Wity lower quentities, Thung (1940) obtalusd apprecisdbly less sattefactoxy
results durfag the second harvest. Ia the experiweats of this suthor,
the parceatages of seund plants sa plets having been treated with abdout
190 azd 93 kg of sulphur per hecter sad on Che costrel plots were retpece
:‘V." Sl- Se ?]0‘ anl 57.!1.

Ia South Africa, Wopkias (1928) obtsined nearly cemplete toatrel
of the oldium ea the aemaitive verfaty Hictery Frior with 1-3 spplications
of &40 kg of sulphur par heoter. Ia later tests, in addizien te spresding
lov quaatities of sulphur (20 kg/ns). pruntag ©8 23-30 on above the grewnd
wes orried eut fa such memnar 88 1o paruit the develepmat of 9 or 10
leaves of good slize. The sumber of iafested plants, of & tetal of 620,
ves lowered to 378, and 1a the coatrols to 6.3, ea plots treated ia
thie wanner. Pruning by 1tself lowered the zumber frem 398 ts 88. hew-
ever, vithout pruning, o single appliestion of sulphax at the dose
utilized wes without affest aad two applicstions did aet reduse the
{afestion by wewre than shout tw-thirds Cisphins, 19)0).
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Also in South Africs, Moore and Retief (1938) carried out experi-
ments on the influence of the date of application. A single application
carzied cut one or iwo wonths after planting gives protection persisting
for several weeks. Upon harvesting, the latest trestment was shown to be
slightly more effective. In contrast to this, apreading of about 60 kg
of sulphur per hectar before planting does not provide s datisfactory
degree of control. :

Sempio and Lucaccl (1953) recommended, ia Cemtral Italy, doses of
100-120 kg of sulphur per hectar spread along altarnate xrows, with the
first application taking place at the exd of July or beginning of August
snd repeating the treatment after irrigation or heavy rains. Acoording
to these authors, this method is suitable for a hot climste and for sumny
fields where the leaves are thick encugh to prevent dispersion of the
sulphur vepors. With varieties of tobacco which do not cover the ground
very wgll and when a cool and moist suasmer favors -the development of the
epiphyte, Iucacel and D'Armini (1953) edvise dusting with colloidal
‘sulphur V.P. at 0.3-4% and of oalcium polysulphate at 0.2-0.3%. Under
the conditionr prevailing in these regions, a first application oa-the
upper surface of the leaves should be effected during thd first two weeks
ir August and repeated upou :he first signs of infection or after heavy
rains. With such a treatment, the plants showed only traces of infection
vhareas the control plants were sericusly affected. According to the
authors, the leaves so treated conserve s normal or improved aroaws.

In order to evaluate the damage froa mildev, Scaramuszi and
Ciferrl (1949) developed a simpla method. Rach leaf is divided i=to 12
sectors to each of whichk is essigned & value of 1, or into 8 sectioas
each of which has & value of 1.5. Oun each sector, a trace of infection
i3 noted at the beginning (C;)» aad at the end of the experimest (C2)e
When the averages of C; and &2 are knowm, & coatxol fodex i v . ;!

D= 100 « 100 _g.]. oan bg obtained.
2

Scaramizzi (1949) employed this mathod on zobacco plants urder
glans ertificially looculated and then treated by various fuagicidea
and found that sulphur composed of particles of 60 aicrons or largex
gave batter control tham sulphur vith ssaller particles. Collotdel
sulphur with particles of a msximum of one micron ia diameter vers evem
less affective. However, the conceatrations utilised $n this axperiment
wire differant, according to the produgt, f.e.. |l to 0.25% for dust
sulphury 0.5 = 0.12% for mtoronised sulphur, and G.05 ta 0.01% for
colloidal sulphur.

At Madagascar, several experimeuts to be disoussed later wwre
cmried out to cospare the effectiveness of treatweat by sulphur spresd
at 25 and 50 kg/ha to that of other products. In cases where o1dium
apz:uod belatedly, sulphur hed the advantage of its greater duratiom of
action,
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Since the organolgptic medificstions due to trestment need not be
coasidered iz the seed-bed, the selection of products is mich more easy.
Bopkins (1956) suggests weekly dusting of the young plaits with a special
oixtuss ("seed=bed aixture®) vomposed of 2.52 of DOT with 5T of active
watter, 5% of copper oxychloride, 25% of finely powdered sulphur and 67.5%
of talcua.

Such other standard anticryptogamic agents as copper and calcium
sulphite {s practically not used due to their damaging effect on processed
todbecco. ..

D'Angremond (1924), from findings obtained in Java in 1918, also
reported that the control by calcium sulphite spray or Bordeaux mixture
was uot satiafactory in comparison to dustirg with sulphurs 48.77 and
8.06% of sound plants as against 98-99% In additios, the calcium
sulphite spray produced serious burns on the leaves. IHowever, calciua
sulphite vas recommended in Rusaia by Grooshavoy and Levykh (1940) at a
concentratioa of 1%. Although they acknowledge that the treatmant lowered
the quality of the tobscco somewhat, theas authors did consider that the
didiua would ckherwise have sffected the tobaceco aven more strongly. Om
the other hand, Venkatarayaa (1937) in India reported that oldium had deen
controlled by using the Mloxdesux mixture at 1X.in combimation with the
removal of the lover leaves.

Recommended by Lucacc! and d'\rmini (1933), calciua polysulphide
8t 0,2-0.3% was found to be effective by D'Angremond (1926) as well as
also potassium polysulphide but wes abandoned by this author dus to the
pa=ticles sdhering to the leaves.

In experiumate in Algeris in 1936 (Fresai, 1957), calctum poly.
sulphides at 2X produced satisfactory control without aay phytotoxic actica.
Usfortumately, the disagresable organoleptic charactaeriatics of the
tobaceo produced wery 8o pronounced cthat this trestaemt had to be
abandomed,

Folysulphide of polyethyleae spplied to various youmg plaats pro-
vided the seme or better coatrol them that obteined with soluble ("wmuil-
lable"™) sulphur) however, st 0.3% the results were om the sverage less
:::;;!ntwy thaa those with saluble sulphur (Ciferri and Scarsmusst,

Soustines recommended a8 2 curative ageat for plamt mildews,
potessiun perusagesate has bees testsd on tobeeco Wy verious suthors,
The experiments under glsse of Scaramuss! (1949) showed aa apprecisble
effectivensss of this product at a cemcactretiom of 0.1 jo 0.3 Ou the
other hand, d'Angremond (192¢) in Jave bas held that it mskes the

;::oetlo- wre severs and Marcelli (1932) alac hald thet it caused severe
a8,
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salicylic anilide has been tried out oa tobaoco for moxe than 20
years. Thuug (1936) reported that “shirlan,” trade nams of the product,
was effuctive against mildew by dusting but did mot consider an extended
use possible. Shirlan had alresdy been employed successfully against the
same purasite on cucumber (Orchard, 1933). During experiments under
glass, Marcelll (1952) noted that dusting with salicylic anilide repeated
twvice had & remarkably preventive action and provided better comtrol than
dusting with sulphur. ’

Consideration has been given to controlling mildews by means of
products panetrating into the tissues of the plant with the sap. Bxperi-
weats in this direction were msde ia Italy on tobacoo seedlings under
glass by wetting the soil with solutions of thiosulphate or lithium salts.
The first product was effective only as s curative agent at concentrations
of 1.3 to 2% which caused serious damaga to the plants. On the other
hand lithium carbonate in 50T snd in fully-saturated solutions (about
0685 and 1.371) vas & vexy effective prevective but aot a curative
agents 30 days after infection, plants treated 3 times at intervals of
3 days with the saturated solution had an index of infection of 22 as
sgainst an index of 337 for the controls (Vi-*1li and Ciferri, 1951).
Watting of the 30il a second time snd 25 days later with soluticas of 30%
apnd 23X of satuxration -- coageatrations perhsps too low -~ did ot give
satisfactory oocuntrol. However, tha plants so tredated showed a better
deveiopuent than that of the comtrol (Vidali, 1932).

New tests under glase by D'Armimi (1933) showed that the trestmeat
actually reduced the numbsr of infected plants btut omized mark burns on
the leaves. The suthor therefore concluded that, although lithium carbonate
is offective against mildew, the optimum dose is easily either excesded
or not resched, depending on the quantity and the quality »f the ground
20 treated. ' .

A recent product, "Xarathsne® (msthyl-heptyl dinitropheayl
rotonate?) 18 a spegific for mildem. Puramished es.solubla powder at 231
of wotive matter, emulesifiable products at 23% and 30X of active matter
or ia dusting powder form ot 1.5 amd 3% of active matter, it haa beem the
sudject of mmerous tests wWth promisiag results.

Whereas the actioa of the sulphuxr by emission of vapors is a
function of the tempersture, Karathene is very active beginsing st 3-4°C,
Due to this particular property, it is, according to Bey (1957), mxe
effective tham sulphur below 18° but has the disadvantage, sbove 32°, of
tke possibility of damaglag the lesves.

On cucuaber infected with Erysiphe cichoracearum, three treatments
with Karethane at conceatratioas of 0.41 and 0.60 ppm showed theaselves
uore effective than sulphur or copper (NoKeen, 1934). The author noted
that the application of the product in the foars of & fog caused much less
d=mage to the leaves thaa the standard dusting methoda.
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Experiments (with Karathane) on tobacco have besn carried out in
several countrias. In South Africa, contzol was very satiafactory '
(Neveling: 19%.: 19553 Vap Der Blanck, 1955). The latter noted that it’
was preferable to sulphur which alters the quality of the tobacco.
Rossouw (1957) also believes that it has a less damaging effect on
quality because the product dacomposes rapidly. :

In tests carried out in Algeria in 1956, Kacathane was compaxed
with other products which had an equal or greater fungicidal property but
vere considered unsatisfactory due to the alteration of the organoleptic
qualities of the tobacco obtained. At a concentration of 0.122%, Karathane
slightly modifies the aroma of the tobacco but this dissdvantage was no
longer noticeable at & concentration of 0.061%. Oun the other hand, undes
these axperimental conditions, thas low dose caused slight burns; un-
fortunately, at the higher dose, thesa become ‘zather savers and we also
find a yellow and viacous deposit on tha leaves. Such & deposit was also
noted in some cases at Madagascar.

In Itely, in the experiments under glass of Ciferri (1957) on the
variety Xanthy Yaka, dusting with Karathane at 0.08%. in 3 intervals, o -
completely controlled oldium tabaci. Four weeks after trestment, the
control index as calculated by the method already explained was 57. Other
tests under glass by Marcelli (1957) on virginis Bright showed that
dusting with Kerathane at 0.06% 3 days after transfer to the glass house
protected the plants for 2 weeks, and was better than the salicylic
sanilide at 0.8% used as cootrol. At concentrations of 0.12 and 0.18%.
the duration of protection by Karathane redched 3 weeks. Thess results
were confirmed ia the open field in experimenis utilising the product
sither ia the form of powder at 0.08% or in the form of an emulsiom at
0.03% The treatment did not seem to affect either the taste or the
sroms of the tubageo. :

At Madagascar, a number of experiments vere carried out ia 1955
for comparing Karathane with various other products. The results varied
Tather considerably depending on the date at vhich trestment wes sterted.
In 1957, 1n particular, the delayed appsarance of the mildev favored the
sulphur treatment: the sction of which {s more persistears under these
conditions, although the count of greea leaves placed Karathane first
(dusted 4 tines at intexrvals of 8 days with 3500 liters of 0.12% of
Rarathsne coabined with a watting agmt ("etaldiae®) at 0.1%), the
sulphur treatmsat (spread twice at fatervels of 10 days at 25 kg/ha)
provided the laxgest quaatity of dried sound leaves. On the other hend,
ia 1933, plots sudjected to Karathams dusting four times, produged 18,425
8 of sound dried leaves as against 12,520 g for plants dusted twica with
sulphur and 7,215 g for the controls. Sulphur spread cacs gave results
vhich differ very little from thoss obtained by spresding the sulphur
tvice (11,740 g) but Kazathaae dusting at 2 instesad of 4 times wada
such treatsent practically ineffective (7,300 g). ¢
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Another experiment combining Kesrathane treatmeat and pruning proved
that the bast results are obtained by combining the two operations,
regardless of sbasther the results are expressed as a percentage of leaves
infectod at harvest time (187 as agaimst 59% for the comtrols) or by
weight of sound dried leaves (3,773 g as against 2,200). It would seem
that Karathane and pruning share about equally in this improvement.

' goNCLOSTON

Ta the probles of tobacto mildew, the essential point which needs
to be clarified therefors seeas to be definitely the exact identity of
the parasite vhich remains & subject of discussion in many countries.
Actually, only the precise detaraination of the species or the race
responsible far the mildew will make it pessible for the planters of a
given region to fully avail tiesselves of the findings of foreign
ressarchers in regard to salection for exsmple. This may also settle the
sppsrent contradictions which can be noted in the obsexvations of various
authors on the biology of the psrasite and specifically, on the important
question of the host plants. However, tha impossibility of cultiveting
the responsible fungus in the:ladorstory, except by way of tissue or
organ cultures, appreciably reduces the chamce of obtaining sexusl
fructifications vhich so far sesm to ba nsaessary for identificacion
since the morphological and bjometric charscteristics of the forms of
oidiua (the blochemical and cytological characteristics have not yet besn
utilized a3 far as we knov) fluctuste too greatly or sre iasufficlently
pronounced to give any indications of res! ‘vilue

Fortunately, such exact determination is not emtirely necessary
when chemical agents of coatrol are employsd. Inspite of the difficulties -
of applying such treatments to tobaccos 4t least two must be takes iato )
consideration; there is first Xarathane vhich must be combin®d with a
wetting sgent if it is esployed by dusting and second the stundard
method of spreading sulphur ox the ground. The former doew not appoar
to offex major disadvantages as lomg as the tesperature remains
relatively Jow, The lacter becomss facreasingly effective in hot westher.
Both togethex therefore make it theoretically passible to cover the
entire vange of climazic comditions which may be presemt ia the cultivation
of tebacco. Joth are not emtirely free from objecticas. Xarathans bas &
relatively reduged duration of sotioa so that treatmsmt muat be repested
mare frequently and thun raises costs. With sulphur. evem 1f the spresds
ing ia carried sut very carefully, the rick of alterstioa of the arows
of the tebasee is always preseat.

In coming years, there will certainly be develuped othex treat-
wents which may ba prafecable from the point of view of effectiveness,
quality of the tobscco and profitadility. Experiwents wvhich are ast yet
sufficiently far wdvancod to permit any vonclusion are deing effected smd
show promising results. Oae of thess, for example, is dustiag of the
l1eaves with small doses of colloidal sulphur.
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Nor should we forget in regard to coatzrol of the spiphyte that
some elemgntary pracsutions are sufficieat in themselves to considerably
increase the chances of the planter. A suitable orientation of rows and
judicious choicr of the date of planting as a function of the climatic
characteristics of the region may reduce the risk of infection to 8 high
degree on a sound, well cultivated and maintained terrain. It would
seem; mOreover, that pruning is esseantisl to provide the maximum
effectiveness of chemical treatments without which they tend not to be
uneconoaical. .

LEIJERATURE REVERKICES
ALKRANDROPY; L. A. - L'cidium du tabac (Oidium tabaci Thum.) sur la Cote
neridionale de Crimee en 1926 (en Russe). Mat. pour la Nycol. et

la Puytopath., leningrad, VI, pp. 54-66, 1927.

ANONYME. - Rapport annuel 1956 de la Station de Recherches Agronomiques
du Lac Alsotra. Non public, 1957.

ANONYME. - Rapport annuel 1957 de la Sterion de Recherches Agrouomiques
du lac Alaotra. Non puolic, 1958.

ANONY)E. - Essais de lutte cocntre l'oidium du tabac a Nadagascar. Jourmees
Francaises d'Studes et d'Informations coas. sux !mic. agrices
Pexis, nov. 1938, pp. 209-212, 1958.

AVERRA-SACCA R. - Algumas das molestias cryptogamicas do tabaco (Micotiana
tabacum). Bol. de Agric. Sao-Paulo, Ser. XXIII, pp. 201-268, 1922,

BLUMER S. - Varistion atatistische Untersuchungen an Krysiphaceen. Amn.
Mycol., XXIV, 3-&, pp. 179-19), 1926.

BLUNER 5. - Meue Wirtopfianses voa Nehltsupllsen. Zsitschr. fur Flaaszsem-
hxanhh. u. Pllansemechuts, XKXVI, 7-8, pp. 232-236, 1926.

MUMER 3. ~ Uleber dem Kiafluss ausserer Pakteres suf die Entwieklung der

Mehitaupilse. (Mutorreferet). Mitt Maturforsch. Geseliseli. Dern..
1926, pp. XEVII-XXVIII, 1927.

BLUMER S - Beitrage sur Spezialisatiom der Erysiphecem. der Schweis. bdot.
Gusey LXIIs ppe IB4-401, 1952

BOURIQUET G. « Les Maladies du tabac s Madagascer. Amm. de Crypteg. emot.,
Vi, 2, ppe 97-112, 1934

MURIQET G « Las Naladies des plantes cultivees s Madagsscex. P.
uamuc od.» Paxrin, pp. J09-31), 1946.

CIFRRAI B. ~ La letta eoatyo 1'0idio dal Tubace com il caratame. Tabecco,
- Roms, 1XI, 682. pp. 3-9, 193).

T -l’-




CIFERRI R. et SCARANUZZI G. - Saggl dell' attivita anticrittogamica del
polisolfori di polietilens in testi di laboratorio e ommtro 1l'oidio
del tabdacco. Notiz. Malatt. Plante, 2» pp. 1l1l=13, 1949.

COOKE W. B. - Nomenclatural notes on the Erysiphaceas. Mycologia, XL1V,
&y PP. 370‘57‘. 1952,

D'ANGREMOND A. - De Veldschimmel (Qidium spec.) in de Vorsteanlsndem,
Meded. Proefstat. Yorstenlandsche Tabak, XLIX, pp. 725, 1924.

D'ANGREMOND A. -~ Verdere ondersoekingen over bdestrijding van veldschimmel
(Oidium spec.) in de Vorstenlanden. Meded. Proefsat WVorstemlandesche
Tabak, LII, 23 PPeo» 1924, '

D'ANDAEZMOND A. - Jaarverslag ven hat Froafstation voor Vorstenlandschae
Tabak. 1 Mei 1924, 30 April 1923. Meded, Proefstat. Vorstenlandsche
Tabak, LY, pp. 31-38, 1926.

D'ANGRENOID A. - Nadere gegevens over bestrijding van veldschliamel (Oidiux
spec.) in de Vorstenlanden. (34 de PMublicatie). Meded. Proefstat.
Vorstenlandsche Tabak, LVI, 48 pp., 1926,

D'ARNINI N. « Esperienze di endoprevenzions condotti con carbonato di
iitio comtro 1'cidio del tabacco. Tedacco, Roma, LVII, 649-630, pp.
31%-323, 193). :

BECERNEBACK K. L - Bur des champignoas des oidiume parasitant les
cuourbditacess ¢y le tabac sur la cote meridicaale de Crimes (em
Russe). Merdi Pleatarum, Lamiagrad, XI1X, 3«4, pp. 98-102, 1924,

BECEENMCK K. N et KREMEFY M. S. - Coatributioa & 1'stude des champigesas
des oldimme des cultures de Crimse (en Butse). Morbdi Plaatarum,
Laaingred, XVI, 2, pp. 135-160, 1927,

DESLANDES J. A. - Studies and observstioas oa Lettuce powiary mildews The
PMaat Bis. Reporter, KXXVIII, 0, pp. 300-362, 1934,

BOCOMET V. -~ Oldiua da 1a poume de terTe @t otdium de la betterave. Mll.
Seq. de Pathel. veg. de Frames: VIIL. 4, pp. 133-134. 1921.

DUCOMET V. L'eidium du tabee (Brysiphe cichorsesarum) sm Turquie. Rav.
Mth, veg. ot Katem, agric.. XV, 10, p. 208, 1928,

FRRIAL P- = Resultats d'etudes ot d'experimentations de soolegie agrioele,
de phytopatholegie vegetale et de phytopharmecie odtesus ea 19%.
Biajss. de 1'Algerie. Birect. de 1'Agric.; éu Peysaoast, des
P.ou's ot de la Restaurstion des sols. mom pudlie, pp. 133-138, 1497,




GROUSHEVQY S. E. et LEVYKH P. P. - Methode chimique de controle de
1'oidiun du tadac (en Russs). lanst. de Rech. pan Soviet. A, 1.
Mikoyan sur 1'Ind. du tabac at tab. indiem, Rostoff sur Dom,
Publ. 141 ppe 78-79, 1940,

RAMMIRLUND C. - Zur Geastik, Biologie und FPhysiologie einiger Exysiphacesn,
Rereditas, ?I, 1, pp. 1126, 1925.

FMAMNMARLUND C. = Beitrsge sur Revisioca eimiger imperfekten MNshltsu-
Axten. siphe polyphaga nov. sp. (Wrlaufige Mitteilung). Bot.
Notiser, 1943, ly pp. 101-108, 1945,

KNS, J. €. ¥o - Wildfire and angular leaf spot of Tobacco, Rhodesias
Agric- Journ,, XXV, 2, pp. 139-143, 1928.

ROPXIS, J. C. F. _ Prelininary experimeats on the ooatrol of white
would of Tebacco. Rhodesia Agrice Journ., XXV, 12, pp. 1342-1348,
1928,

HPKLS, J. C. P. - Repart of Plant pathologist fer yesr ending Becenber
3lst, 1929. Rept. of tha Sesrctsry, Depawt. of Agric., Seuchara
Rbhedesia, fer the year 1919, pp. 84-86, 1930.

MOPEING, J. C. 7. _ Further experimeats oa tha coatrel of white mewid
(Bryaiphe clchorscesrum DC.) of tobscoo, 1927-28. Rhodesia Agrie.
Jm..' XXV, 4, PPe 381-387, 19%0.

HOPKIME, J. C. F. ~ Plaa pathelogy in Swutheza Khodesis during the year
1930, Rhedestia Agric. Jours., XEVIII, & ppe 384<389. 1931.

NOPKINE J. C. P. = Rapert of Brasch of Detamy amd Plaat Jethelegy for the
yotr eadiag 3Jlst Bncenbex 1947. Rhedesis Agric. Jewra., X1V, 4, T
330-342, w8,

BRI J. C. F. - Tobeeon disessan vith special refarense te Afriea.
&mm Ryeel. Imat. Rew., Surrey, pp. 9198 118.119,
’

JACIINBET A Ae = Cle de poche pour la deterninstion des champigmeas.
Partio Il Oldium (en Bwosa). Lab Myesl. A A. Jecrewmii- Imst.
Et. d'Agrie. U’.'u Lleningrad, $26 pp., 1927.

LEVIER P, M. - laflussce d¢ la temperature ¢t de 1"humidite de 1'alir our
1'tafestion du tadsc par 1'etdiva (Oldium tabscel Thuen.) (e
Basse). Inst. de Rech. A.l. NMikbvyam sur 1'Ind. du tabse et tabh.
indien, Resonf! sur Bea, Mbl. 114, pp. 97.111, 1MO.

e 2] -




LOCACCI G. & D'ARMINI M. - Lotta coatro l'oidio del Tabacoo con prodotti
solforati a dosa ridotta. Tabacco, Roms, LVII, 651, pp. 154.3S7,
1953. ’

MARCELLL B. - Osservazioni preliminari sulla specializzaszione del!
"0idio® del Tabacco. Notiz. Malatt. Plaates 6, pp. 21-24, 1949.

MARCELLI B. - Prove sulla suscercibilita all' "0idio® di diverse spacia
¢ raxze di Tabacco. Motiz. Malatt, Plaate, 6, pp. 330332, 1950.

MARCELLI k. = Ulteriori osservazieni sulla speciliszsazioas del '™Oidio®™
del Tabsceo. Tabacco, Roma, LIV, 615, pp. 330-332, 1950,

NARCELLI X. = Ultimi risultati mells lotta coatro l'esidio del Tabacco.

gyuﬂu elcheracesrum). Tabacoo, Roma, LVI, 6Al, pp. 3I70-374,
2.

MARCELLI k. Un muovo pradotto par la lorta oontro 1'oidic del Tabacco
il Esrathame. DPrime esperiemze li lotta in saxra ed in campo.
hblcn. hoaa, X1, 6“. . 262‘”" 193%7.

McKEEN C. D. ~ Ghservations on the occursnce and control of powdery
nildev oa greenhouse Cuambers in Ontario. Plant Bis. Reper.,
XRXYILX, 12, pp. B60-863, 1954,

MOCRE BE. 8. -~ Blascases of Virginian Tebecos (a South Africa. Jours. Bep.
Agric. 8. Atvioca, X1X: 3. pp. A2D-A33, 1926,

NOGRE R. 8. & RRTIEY D. 7. ~ Nildow ov wWhite rust of obaace, Farming ia
Se Africa, XI, 118, p. 31, 1936,

MORE K. $. & RETIE? D. F. - Mildev or white rust of Tohacco. Purming ia
$« Mrica, XIII» 2 ppu 19”t

WROXFT B F.o ZEIININA I. M. & RODNIMA O. & - Effets des maladies sur

le poids ot la qualite dos semmces (én Russe). Pl. Prot. lemingred,
10, pp. 148-148, 1936,

MKEVELING C. B. - Anaual Bepert of the Besretary fer Agrisviteure fer the
your ‘nlo‘ 31 Jmguet, 193). Perming in §. Afries. KEIX, IM, 1N
e 1934,

EWLIMG C. K. - Report of the Secretary for Agriculture for the year

ended 31 August, 1934, Farming i §. Africa, XXX, 8, 124 pp..
1933,

GRCEARD 0. B. - The coterol of Cucumber sildew. EKighteeath anm, Bep.
Cheshuat Exp. & Res. Stat.. 1932, p. 48, 192).

- 22 -




PALM B. T. - Een Gevear woor de tabakscultuur in Deii. Bull. Deliproefst.
Medan=Sumatra, XIV» 9 ppes 1921

PUTTERILL V. A. = Plant Diseases in tha Western Cap Province IX. Journ,
Dep. Agric. S. Africas VII, 2, pp. 131.134, 1923,

RETIEF D. F. - Preparation, sowing and cere of Tobacto seed-beds. Farme
ll‘ ia S. Africa, XXVI, p. 304, 1951.

ROWER L. -~ Phytopathologie des pays chauds. P. lachevalier ed., Poris,
t. xt. PP 1”“15". l’”.

ROBSOUW D. J. = The coatral of powdery mildew in Tobacco. Farming ia 8.
Africa, XXXI1, 11, 11. 2728, 1957.

SALNON B. S. = A Monograph of the Erysiphacess. Mem. Torrey bot. Club,
n. PP "192’ 1900.

SCARANUZZIL G. = Dati preliminari di lotta comtro l'eidio del Tadacco in
prove de serra. Mntia. malatt. Plaate, L, pp. 37«41, 1949,

SCARAMUZZI G. & CIFFERL -~ Um matodo di walutasieas dells difesa mmtioidica
sulle foglie ¢ Tabscos. Wetiz Malast. Flamte. 1. pp. 9-11, 1949,

SCHMITT J. A. = The host specializatica aad wwrpholagy of the powdery
wildew, Kryaiphe cichoracesrwa DC. ox Merst. frem Zimala, Phlex,
an cwourbics. Disa. Abetr., IV, 4, Pe M7, 19%.

SQRAITT J. A. = The statws of che same Erysiphe cichoracearum BC. Mycologia,
TLVII: 3. pp. 422=A24, 1933,

SCIMRZ K. 3. - Mealdauw ven Todak en fiysalls mimima. Indishe Culturea.
(Teysussnia), XI. 9, pp. 238-239, 1926,

BICHET K - Compte rendu d'eassis da traitemeats ceatre l'sidiua du tabac
a 1%alde du Xarsthane. MNon publie, 1936,

SDMPIO C. & LOCACCT G. - lotta ceatro 1'oidio del Tadscco. Tabacco,
-« Rema, LVI1, 04}, p. 43=33, 1933,

STEPRRK R. C. - Mesearch inte diseasesof Tudacce. Rhed. Todacce, IV,
PP 26=27, 195,

TERNOVSLY M. 7. _ Methedes de silection de varietes de tabac resistamt a
la wesaique du tabes ot & L'eidium (on Russe). 1lmst. de Rech.
Pod Saviet. A. 1. Nikeysm aur 1'ind. du tabee ot vobh indiem
(VITIN)» Erasmsdar, Nbl. 14), pp. 126141, 1941,




TERNOVSKY M. ¥, = Resistance a 1'oidium ches les hybrides vegetatifs du
' tabdac (.. b...’. C. Re “.‘- sScie UaR.S.8.» m. ’a:§?’ 1981,

TERNOVSKY N. 7. - Utilisation de verieties ssuvages de tabasdms la
selection en vue de la resiatance aux maladies (en Ruase). J.
Sei. mlq-. Moagow, III, 1» pp. 137-139, 1938.

THUNG T. H. - Phytopathologische waarnemingen.
Tabak, 81, pps 25-37, 1935,

TRUNG T. H. = Fhytopathclogische wvaarnemingen.
Taback, 82, PR 27-35, 1936.

THUNG T. H. = Phytopathologische wvasrzemiagen.
Tabsk.» 84, pp. 23-42, 1937,

TEIUNG T. R. -~ Faytopathologische wasraemingen.
Tabak, 83+ ppe 25-39 1938,

THUNG T, 0. = Fhytopathologiache waaraemingen.
Tabak, 87, pp. 23-46, 19)9.

TRUNG T. N = Fytepathelogische wearnemingen,
Tabak; 80, pp. 428, 1940,

Meded. Proefat.
N
Neded. Proefst.

Meded. Proefst.

Maded. PFroefst.
Neded. Proéfst.

Meded. Mroefst.

Vorstenl

vot.t‘lt.
Vorateml.

Yoxsteal.
Vorateanl.

Vhﬂtql.

voanNad T. & YOBEII N. - Quelques observatioas sur les ocidiume affeetamt
les cuourbditedens (en Japsasia). Ama. Bec. Miytopath, Japea,

XVI, =4, pp. 123124, 1932

VENEATARAYAN S. V. « Report o work doas ia the Mycological Sectioa
duriang the year 1935-1936. Mwm Rep. Agric. Dup. Mysore, 1935-36,

P 3133, 1937,

VIDALI A. - Rsperiense di lotta comtre 1'0idio dul Tubacoo (Erysiphe
eicharacenrum) effectuate in campe a messo di cerbomato di 1litfe.

Tabaose, Rema, LVI, pp. 16-20, 1932.

VIDALI A. & CIFERAL L. - Baperieasa ¢i letts cemtre l'eidie del Tabaces
(Erysipha cichoragearva) & wesso di tiosulfato e sali di liste,

Tabeese, Rama. LV, 60, pp. 93-102, 1931,

VIENNGT BOURGIN G, « iLas Champignons perasites des Piamtes cultivees,
Rasson et Cle od., Paris, T.l., pp. 257-264, 268-270, 1949,




FIGURE CAPTIGNS

Mgure 1. Sample of tobacco mildev from Tananariva (collected by
C. Bouriquet); 1 = formation of oidiaj 2 = oidiag

3 = Pychide (1) Cicinnobolus Cesatil developed in the conidio
phore of the oidium. '

Figure 2. OQidium of tobaccov; aspect of the felting formed by asexual
fructifications of the fumgua.
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