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Introdue tion

Methods of control of. the downy mildew (blue mold) disease of tobocco have
subject of intensive :s dy by a large number of plant pathologists' in the
States since the first general j\torch of the diseasc in 1 , Alth
the problem is mnet yet solwved, suhstrv‘t*al progress has been made in the devclop
1trol measures for the disea and it scems wise at this timc to

farmers of North Carolina a rep “I"b of the progress that has bg““ made,

At the outset it should be elearly uadcrstood that
measures described is foolaproof, chonical difficulbies arise
of all of them., Furthermore, the ch cal methods of control,
under severe bluec mold.condition one,. season. in.North' Caro
weather conditions have ‘a wvery de 2d influence on the effectivencss of this moans
of dortrol especinlly the one involving sproying, satisfactory eontrol cannot be
guarantecd under all conditions, ; It is-obvious, therefore, that further rescarch
and -d trational work on these of cortrol will have to be dune before

8
definite recommendations can be made It is hoped a prescntation of the
methods which have proven most effective in u:';crizr ! "‘L sts ‘."il1 O"curm;:,c test=
ing of the methods by farmers in ordcr to detormine "““‘]i("x’bi(“l
is feasible, The importance of exactness and A 588 '. ation of
these measures cannot be over=-crphasizoed ol il > of the best con-
trol measures known at the presc i 1¢ present writi
measures pear to have essentially cqual value Superiority o 1y One I +m*", it

such exists, must be demonstrated throv further research
armerss

The

The sanitary method requires the fo

(a) Locate seed beds on new sites in orde avoid cer
brecaks. An average of one=quarter to e=third of all beds saown 1
be expected to be centers cf early oaks, .The rlants arc s . whon such
broaks occur and the losses of seed s is great.. If plants approach the size for
transplanting before mildew a-nears, theoir chanecs of survival nereaséd,

Locate the beds in guch places as will provide (1) good soil dreinage,
(3) sunshine during the entire da he reasons for
ZYOWEI'Se '

v arger area of sccd bed 1 is needed to
two to three time ch se bed o is n as wauld be requi
were absent, This increa wsod a is necessary because

the severity c 0SS CS Somet 25% or 1 of the. seedl

90% or more, ! 15t many vers have been able to set
they hed provid i

/ri) Remove the se bed covers o
beginning about three weeks prior to trans;
grow more slowly and they are, in conseguence,
injury. It has the disadventage of enc ﬁr',bj,':L

(e) HModerate and jud
to aid in the recovery of +hw
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(f) Diseased plants should not be set until re 1 as nced to the
stage that new leaves and new roots have formed:

(a) All of the cxtra labor and expense involved in the us of the sanitary
method is utilized in the preparation of additional seed beds It should be borne

in mind thot the cost of making tobacco. s ed beds varies from twelve to fifteen
dollars per 100 square yards, !

(b)* The disease avrears in all seed beds and as a result the orop must be
set 10 to 1l days later., Such delay mey lesscn the roturns from the erop.

The practices outlined under this method'of cortrol have beon widely adopt- .
ed by tobacto farmers in North Carolina, The trem us value of seeding
excess bed space and waiting until the plants recovered fre bld befare
transplanting was clearly demonstrated in North Carolina during the season
of 1937, It is firmly btlieved that the adoption of these practices nade
it possible for Nerth Carolina farmers as & group to sot out a satisfactory
acroage of tobacco in spite of the sevore bluc mold epidemic,

thege precautionary measurcs are recdrmended for the season of 19

if the use of a chemicol cantrol measurc is anticipated. Dur

when blue mold attacks are light the sanitary nethod of comtrol scems to
be highly effective,

Ch ‘iC".l Methods

Experimental work involvi the use of ch cals ‘'has been 1 ong '

two lines. One involves the use of certain chemicals as vapors or geses, and the
other as liquids or sprayse. Further experimentation with both is necessaryes

r Treatment

The use of vapors caild be expected 1e reason that
vapors could envelope all above sarts of the seedlings and T ive complete
protection, Many substances Tl ) nte ond are toxie or poisonous to plant
1ife have been tested, The one best sui is known as benzol. I substance can
be depended upon to give complete prot y mildew if it is properly
applied, Proper application depends upon giving strict attention to all of the
following factor:

(2) The fremes of | tirht. The beds should be long and
narrow, preferably 5 or 10 i i > usual ; s 18 necessary
to ke it easier to apply Y € > e 1 beds during .
treatment. (See Figure 1)

(b) The beds should o ing the p ith a cloth
of the texture of unbleach : 161 : dew
rain are essentially vapor

concentration of benzol vapo ia

let rain through readily. Cove ] : removed during

seedlings enocugh sun no for turdy growth. The normal con

removed and stored when the heati is put A11/t}%¢ start of treatmente.

(¢) The exposed surface of the evaporators should have one= .
seventy-second of that of tho sced bed. Hence, 12.5 sq. ft. vaporating surface
would be required for each 100 sq. yds. of bed, These eva

! They should be placed throdghout the bed on stands
along the borders, across the b , or elsc along the middles. The evapc rators
be covered to koep the rains from splashing out the benzol. (See Figure 1)
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(@) Treatment should be started about 10 days
in that vicinity and should be given every night and on rainy m‘;s.
be put into the evaporators about sunset, From one~half to tv
benzol is required each night for every 100 square yards of seed bed.
labor, equipment, and materials wvaries from fifteen to twenty=-five dollars
100 square yards for 30 trcu‘tnu nts., Treatments should be continued until th
of bluc mold is overs nce the number of treatments nocessary will vary in
different localities and scasons.

of benzol completely prevent downy mildew,

Benzol treatment can b de in rainy woea

danger

The advantages in yield and quality to be gained by setting plants
1) Y 1 o € (I ¢

at the best time rather than 10 to 1L days later, as is usually

necessary after an attack of downy nildew, is known to all growers.

Vapor treated beds have been free from flea beetle injury
experimental tests,

laborious,

> hot nights,
3! } 3 ¥ natter what weather
conditions prevail, the t 0 ! ! be mixed with bricating oil,
either fresh oil or waste oi The mixture should consist
of benzol to 5 parts of oil. The oil can be used over

aga ving

Benzol is hi ¢ ond should be kep
matches, 1i
0il or bemzol, spillccd on seedlings, will kill them.
control of blue mold with benzo or has been obtaired i

experimental tests for several years in both Australia and
States. The fact 1'*"“ 100 con ortrol of e disease

obtained by this m { it a pres ': i of! ! tested

plicati £ this me

are stlll cumbe rsc hf*wu'fr, it is hoped that iurb;zcr research will
solve this difficulty,

sure
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2, Spray Treatment

One of the most promising sprays that has been tested thus far con

of a mixture of cuprous oxide, lethar spreader, cottonseed oil, and water,

(a) Materinls for mixi 0 gallons of spray mixture: One=half pound
of cuprous oxide (red copper oxi one quart of lethane spreader, one=half
gallon cottonseed oil.

(b) How to mix: Moisten the cuprous oxide with just onou
spreader to make a paste. ix the quart of lethane spreader and
0il by stirring thoroughly. Add two or three gallons of water,
bucket pump with nozzle attached, pump the contents of the pail int
container, This process breaks up tlu ul 11't flne I‘ﬂI‘thl(‘" and st 1112@.3 the
emulsion, When prope mulsified ) © 11 r arance, Add
vater and the copper oxide suspension to the ,l_rrw tJ‘k ct‘r;'bn.i:«‘ e
of water, then add water to bring the total volume to 50 gallon
for illustrations on how to mix the spr::y).

(e) How to spray: Make up only en wu*h for pplicati and use
immediaetely., A barrel sprayer capable of maintaining ] younds pressure is
preferable to hand sprayer (See Figure 5) If this is not available use a bucket
punpe Do not pour on the spray with a buck ct or syrinkling pots Apply the spray
through a nozzle capable of throwing a fine or fog, and use enough to wet
or moisten the foliage. Turn the no e sideways, alterna r from side to side,
80 as to cover as much of the lower leaf surface as possible., About 2.5 gallons
will cover 100 yards of bed one time when the plants are small, Large plants will
reguire from 5 to 7.5 gallons per 100 yardse

(&) When and how often to spray: Begin spraying before mildew (%
develops in the bed and continue twice a week until the t‘“ ger from the disease
is past or until the plants are ready to set. Spray small plants only once a week
in cold weather; and also avoid heavy r'""l ications to small plants in cool weather,
as this moy cause injury. Continue spraying through the blue mold outbreak. Best
results have been obtained where the \;l'vrzts were srﬂ"xvcﬁ twice a week during
periods when the plants were growing rap pidly. Apply the spray only when the foliage
is dry and the cover removed., (Spray ep,wrcvtly can be applied satisfactorily
without removing cover when plants are small,)

»lue mold)
s

Adventeges

Sprayed plants have usually lived
apreycds

(b) Spraying lessens the severity
it possible for the plants to be transplanted

(e) Spraying is inexpens
100 square yards of seed bed.

(d) The spray appears to stimulate slightly the growth




FIGURE 2. How to Mix 50 Gallons of Cuprous Oxide Spray
the same maunner)

First Step

i
Qopxy

% 1b. cuprous oxide 1 gte lethone

preader

lieasuiie out the indicated quantities of cuprous Place cuprous oxide in bucket, Add
~xide, lethane spreader, and cotton seed oil. lethane spreader and stir into paste.

small amount of

Third Step Fourth Step

Place the
quart of lethane
spreader and % gal,
of cotton seed 0il
into one buckety,
add 2 to 3 gals. Pour the moist-
of water, and then ened cuprous
pump the mixture oxide and the
from this bucket emulsified spreader
into another to and 0il into the spray tank about % full of water,
cmulsify the oil an Then add water to bring the total volume up to 50
spreader, Unless the oil and spreader are properly gellons.

1sified the spray is_ineffectives
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FIGURE 3. Suitable Equipment for Spraying Tobaccn Plant Beds

For the most pert it i believed that the barrel tj

ted abeve, will prcve : est suited for spraying tobacco plaut beds.
The pump should be eapable of mai ining f 100 to 200 pounds of pressures The
mutfit should be equipped with e £0 feet of hose and a nozzel that will break
the spray into a fine mist, Constan itation ial should be
maintained during the spravi

as illustr

Tt
knapsack type
However, the

sprey equipment cannot be
I pply the spray materisl v
ing ¢ i nto t . the hands, brooms, t

Cert




Disadvantages

(a) Since it is impossible completely to cover both the upper and lower
sides of the leaves with spray, sprayed seedlings become diseased. If the period
is rainy when downy mildew is developing, the sprays o& not be applied. At such
times sprays are largely washed off by rains. The grower who depe 1ds upon sprays te
protect the seedlings during rainy, cool weather will be disappointed because the
seedlings will be attached, but in exporimental tests these attacks have not result-
ed in the death of so large a proportion of the plants as in the non=-sprayed beds.

(b) Affected plants whether sprayed or nobt sprayéd cannot be safely set
until they have sufficiently recovered, thus delaying transplanting & week or two
weeks e ]

; (e) Little is yet kndéwn sbout poisoning tobaeco soedlings with copper.
It is known, however, to be toxic to thems Injury to seedlings from spray burn
does not appear to be permanents
Note: Cuprous oxide is a standard chemical marufactured and sold by several
chemical concerns, The compound should con ain at least S5 percent
cuprous oxide and should be red in-color.

Adoption of eithor of the cliemical control measures suggested above for
blue mold control will necessitate vestment in egquipment by st farmers. As
already stated, the comparative values of the gas and spray treatments as farm
practices ore not yet determined, Therefore, it should be understood at the outset
that, on the one hand, those who invest in equipment for applying the gas treatment
mey find it desirable to abandon it and p hase spray eguipment in a few years; and
on the other hand, those who purchase spray €q ipment may, in 2 fow years, wish to
abondon it and purchase gas equ t Hence, farmers arc advised to club together
as much as possible in the purchas d use of equipment, in order that excessive
losses will be avoided in the event t any of the equipment has to be abandoned.
Widespread purchase of equipment by farmers in North Carolina in 19%8 is not ¢
unless the blue mold disease starts development in epidemic proportions in regions
to the South,




Experimental work toward the developmont of"effective and
practical control moasures for the blue mold diseasc of
tobncco has been, and still is being sponsored by practically
nll institutions cngaged in arch work in tho tobacco
belts of the United Statos) involvi
Florida, Georgia, South Carolina,
Virginia, Kentucky, Pennsylvania, ryland, and Connccti
In most of the Statcs the work has been sponsored cooperas
tively by the State Agricultural Experiment Stations and
Extonsion Scrvices and the U. S. Department of Agriculturec.
In North Carolina the following institutions have contributed
to the cooperative program: 'Duke University, U, 8. Depart-
ment of Agriculture, h Ca ina Agricultural Experiment
ion, h” Carolina Agricultural Extension Service, and
the State Department of riculture, More than 50 technical
and research men cormected with these institutions he
tributed both time thought to the program of worke
fore, credit for any ess that has been made must be
group of ople who have done the k'ond the
institutions they represent rather than to any onetindividual
r any one instituti : ¥
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