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SPRAYING FCR CONTRCL OF LATE BLIGHT

. ' W. Js Henderson

In seasons when heavy dews and rains are frequent, together with perieds of
relatively low temperatures (55° to 75° Fe)s late blight can become very destruc-
tive and cause enormous losses in potato-growing districts. ZEven though weather
conditions exist which favor the develcpment of late blight, timely and adequate
coverage of the potato vines with Bordeaux mixture spray (4-Ue50) will control the
disease, Bordeaux mixture has proved to be a much more effective contrel for late
blight than other copper sprays and copper dust s,

How to lMake (H—h—BO) Bordeaux Mixture

It isa welleknown fa~t that the quality of home-made Bordeaux mixture spray
is considerably superior to the commercislly mixed d¥y-ccpper—lime product, In
making (U-UeF0) Bordeaux mixture certain steps should be followad,

1e Place U pounds of copper sulphate crystals in a loose meshed bag, and suspend
them in 4 gallons of water until the crystals have dlsnolved, Usually they will

dissolve over nlght, (Use 1 pound to 1 gallon.)

2e Dissolve either 4 pounds of lump-lime, or 6 poundsof hydrated lime, in H gallons
of water, Sirain the lime-water through a cloth or fine screen to remove the
insoluble particles that plug the nozzles. '

3, . Put 4l gallons of clean water in a barrel.
‘ N

4, Blowly pour the 4 gallons of copper sulphate solution and the lime-water, at
the same time, into the 44 gallons of water in the barrel, Stir the mixture
with & peddle when the limewwaber and copper sulphate are being poured into
the barrel, This makes a very high grade of (4=l-50) Bordeaux mixture.

5e For best results make fresh Bordeaux mlxture each day it 1s to be used, ’

6, Never mix 1 and 2 together directly before pouring them into the barrel of
spray water,

Spray Program

The extent of control of late blight is in direct proportion to the time of
applications and completeness of the coverage of vines with Bordeaux mixture spray,

The time to make the first spray application depends upon the time the first
late blight infected plants appear in the district, When such plants have been
found, 1t indicates that weather conditions in the district are favorable for the
deyelopment of the disease, Since it is far more important to prevent infection
of plants than to try to cure them after they become diseased, anyone who finds. .7

2 late-blighted plant in his field should tske it to the county extension agent for

positive identifiecation, Should the disease prove to be late, blighty the agent »
should immediately notify all the potate growers in the entire district to nake the

.
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first application of Bordeaux mixture, regardless of where the diseased plants were
found, Such cooperation on the part of growers and county extension agents can
easily be a means of preventing a late-blight epidemic in ® distriet,

Subsequent applications of the Bordeaux mixture spray should be made at 10-day
intervals until the crop has been harvested, In order to protect the plants from
infection it is necessary to keep them constantly covered with Bordeaux mixture,

. I% may be necessary to revise time intervals between applications to meet this
requirément, For instance, during the period of very rapid grosth, the applica-
tions should be made at weekly intervals, Furthermore, an application should be’

made after each heavy rain,

Bordesux mixture should be applied at 125 gallons per acre, Bordeaux and zine
arsenite will mix, but Bordeaux will not mix with lime-sulphur,

Spray Equipment

In order to apply the proper amcunt of spray and obtain adequate coverage,
pover sprayers capable of developing 350 to 400 pounds pressure should be used, Thoy
should be equipped with a boom having three nozzles per rovw, A Foe 3 dise should
be used in each nozzle, All three nozzles, &, B, and C, in the diagram, should be
on the same side of the main boom line,
D, FExcellent coverage will be obtained ’
‘when nozzle A is 42 te W4 inches from
nozzle B, and when nozzles A and B are
set so that the top line on the spray
is -on a line between these two nozzles,
as shown in the diagram, Nozzle U
*should be at least 14 to 16 inches from
a line connecting nozzles A and Be
~This arrangement allows for good spread
" of the spray from nozzle U before it
strikes the spray line of nozzles A and
B, .It will be noted in the diagram. that
the nozzles for the next row are on the
other side of the boom line D from
those which spray the row at the end of
the boom, With such an arrangement the nozzles for every other row are on the
same side of the boom, The distance from E to F must be governed by the width of
rows used by individual growers, - o B .

Spraying to ¥Xill Vines

Potato vines that are sprayed with Bordeaux in the latter part of the growing
season remain green lcnger than unsprayed healthy plants, Tuber contamination by
.late blight from infected green vines is a sérious problem at digging time, In
the Fast, an answer to this problem has been sought in spraying with a sodium salt
of pentachlorophenol solution just prior to harvest to kill the vines,

Dre J, liuncié, plant pathologkst at Michligan State Cellege, reported the kill-
ing of potato leaves in 4 to 6 days after spraying the vines with this solutien,
This materisl is most effective when applied on dry vines during dright days, but’

. will also kil} the plants during periods of wet weather with drizzling rain and ‘
*  lew temperature, Dr, Muncie states that, "last season this material was used om
“several htndred acres of potatoes in northeérn Michigan, particularly on the '
certified seed crop," - : -
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- RECOMMENDATIONS

At the annual meeting of U. DA, and State potato research workers of Colo-
rado at the Horticulture Department, Fort Gollins, on January 28, 1943, the
following recommendations were drawn up for prevention and contrel of further
losses from the late blight disease of potatoes. »

Seed;

1, Buy the best seed obtainable and as free from late bllght as possible,

2, Discard all discolored or rotten seed tubers,

3, Oontinue planting same varieties,

4, Do not allew late blight infected seed to become wet or to "heat" at any
time, especially between cutting and planting, (Seed treztment is not
effective in late blight control,)

l. 4pply U-l=50 Bordeaux m1xture on first warning from county agent at
" heavy rate of application (at least 125 gallons psc acre).

2+ Use a combination of 1ime—sulphur for psylllds and zlnc Arsenite for flea
beetle on present spray program,

3¢ 1f late blight shows up, use a combination of Bordeaux mixture and
zinc arsenite for spraylng,

L, If late blight appears after regular spray program is comple ted, spray
with Bordeaux mixture,’ (Bordeaux mixture will not mix with lime-sulphur,
Zine arsenite can be applied with Bordeaux spray.)

Irrigation:

le Use light irrigstion with good. drainage to reduce chances of tuber
infection or decay,

2. Use deep irrigatlon furrows also to reduce chances of tuber-infection
tor decay,

24 If late~rblight is present avoid late heavy irrigations,

4, Avoid irrigation of late—bllght-lnfected potato fields at nlght or
early morning, i .

Storage: :
1. Ventilate storage so that water does not condense and form or drop
on potatoes,

a, Introduce air near floor of cellar to avoid condensation of water
on potatoes. (Higher humldittos'oan be carried in well insulated
‘cellars before ceiling condensation of water occurs.)

2+ ‘Répair cellar roofs s0 they will not leak,

General!
Skt

1, Spread cull potatoes out so freezing will kill late-~blight organism,
.~ 24 Do not dump cull and diseased potatcoes out where they will grow,
. %, Eliminate all volunteer potatoes,

4y Do not harvest late-blight infected potato flelds until all vines are ‘dead.
- 5¢ Report anything that looks like late blight. immediately to county agent, .
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fore, night ventilatien ts more desirable in the fall as it lowers the temperature
and maintaing high storage humidity,#fnéy.ventilation may be mere desirable in
winter as it lewers the humidity and sfeduces celling condensation while maintaining
deasirable temperature . During theé winter months in well-designed storages, usually
1ittle ventilation is required but may be nesded during unseasonably warm weather
in winter, or in storages filled beyond their wormal- cspacity, In the spring -
months, night ventilation may be employed to keep the storage temperature below

the outside average daily temperature, In gemeral, it is advisable to take advan-
tage of outside temperature and humidity below these inside the storage for fall
ventilation whether.1t be day or night, _ S ‘

Need for Air Circulation.--Adequate air circulation within a storage is
necessary to obtain reasonably uniform conditions in the various parts of the house,
Moving air is the principal means of carrying heat and moisture between the cold and
warm spaces and between the wet and dry areas. Storages should be designed so that
there is adequate space betwéen the top of the bdins and the ceiling to permit free
circulation of aire It is especially important that there be cirtulation spaces
between the stored potatoes and the exterior wall vhether it is above or below
ground {See the figure), To make wall civeulation effective, the wall circulation
space should be open tc the alr above the bins, and at the bottom ;t.shculd~connect
with a horizontal flue extending entirely around the storage grea and:- opening into
the work alley near the air-intake door, &ir cireculation in thes® spaces serves to .
remove heat from both the cutside wall and the potatoes, thus permitiing more rapid
cooling to the desirable holding temperature, In the winter the spaces serve to
carry the heat from the center of the house to the cold wall space snd prevent
freezing of potatoes adjoining these walls, Molsture in the form of water vapor
ig also conveyed back and forth between the storage interior and the air space
around t he wall, Fresent information indicates that with wellwdesigned wall ecireula~
tion, very little alr movement through the mass of potatoes is needed to maintaln
desirable temperature and humidity conditions.

Condensing Surfaces.—During the course of this and previous studles, it has
been found that condensation of moisture upon the inside walls of a potato storage
. may be used to advantage in controlling humidity,

Sendensation ocours where there is a large difference. between the inside air
temperature and the temperature of the inside surface of the outslde walls, The
inside surface of insulated walls will be warmer than similar surfaces of un-
insulated walls, Therefore, condensation will collect first on the colder.:uninsu—~

lated surfaces.

When the outside temperature rises, the uninsulated surfaces will becoms warm
and some of the condensed moisture will be again evaporated. Thus a higher storage
humidity will result than if ventilation is used to remove moisture and prevent
condensation throughout the storage period,

This condensation factor can be used to control storage humidity if some
uninsulated sidewall areas are provided. This has been done in the new plans, and
is shown in the figure, by leaving from 12 to 18 inches of uninsulated concrete
wall, The rest of the wall is protected by banking it with earthy, 3

Condensation on these outside walls will not drip vack onto the potatees as it
would f#om condensation on the ceiling, and it does no damage to the concrete wall,.
Turthermore, condensation on these syrfaces does not materially increase the 108s of
heat from a storage, but the removal of moisture from a storage by ventilation
results in relatively -large heat losses, ' '
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HI'!S AND I'ISSES
A., M, Blnkley

The potato is one of the five most 1m1,0rtant world food crops, and probably nc
food article 1s more common in the daily dlet of the white race than the potato,

Viras diseases are caused by extremely mlrmte di sease- agents and cause trouble
in nearly every kind of living organisw for example, mosalc in potatoes; smallpox
in mans and, footo«and.-mcuth disease in cattle, : . Sre : :

— s

A.‘oou.t one—-third of .the people of the United States could. produce a large pro-—
portlon of the fTood needed for home consumption. ' .

In 1942 it vas estimated that about & %o 9 percent of ocur food productn.on
would be needed for mllltary ana, LendJJease purposes, and about i3 percent was used,

In 1943 a’bout 25 peroent of all food produced. in the United States will be used
to feed our soldiers and allies, ,A,bout 50 percent of all commefcla;Lly canned fruit
and vegetables will be needed for that purpose in 19)43,

ot o s e

Treatlng cut potato seed with hormones QI‘ chemmal growth substances has not
as yet 1ncreased yields of the crop. :

T

Deep eyes, second»growth knobs , russeting of the skin, cracks, swollen lenticels
. and. of tentimes tuber color are all more often inﬂuenced by :rowing conditions
tha,n by the type of seed planted, :

“Seed produced under iprigation and seed produced, unde# dry-lend conditions will
P yield equally well if both are of the same variety and there is no difference in
o _cuseva,_se content of the seed planted,

I
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INFCRMATION "PLEAS"
Questiong Is research being done on spre&d $f l4te blight by cutiing knife and

‘pick-point planter? (Does it spread like ring rot?) e
Answers The disinfected cutting knife (hot water or mercury) will not spread late
blight (or ring rot,) Cutting with a knife which is not disinfected will
spread ring rot, spindle tuber, and may spread late blight, A pick-point
planter will spread spindle tuber and ring rot, It probably will not spread
late blight if the seed showing any pinkish to red streaks or rot is discarded
at cutting time, i g st
' Neither of these consideraticns are serious in the control of late blight,
althiough both are serious in the spread of . ring rot and spindle tuber, Some '
late~blight-infected seed will be planted regardless of all precautions at
planting time (this happens every year in Maine and other eastern states), The
danger comes in spread in the field when temperature and moisture conditions
are favorable (SPUD NOTES, January 1943) and when seed is stored through the
winter er between cutting and planting. TO FREVENT LATE BLIGHT SPREAD IN SEED,
DO NCT' ALLOW WATER TO STAND CN THE SEED AT ANY TIME, ISPECIALLY AFTER SEED IS
CUT (see ps 3), When treating seed, dry it out as quickly as possible and
e sure. that the seed treatment material is effective, If, for example,
mercuric chloride is used, be sure there is‘alﬁayé mercury present, If you
continue to tresat after the mercury ls weak or used up, the water which is
left will provide an excellent method of spreading late blight,

g
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Questiont Who is eligible to receive SPUD NOTES?

Answer: SPUD NOTES will be sent to anyone interested in growing, shipping, or
even talking about spuds, We don't have a complete mailing list as yet, so
if you know anyone who is interested in reading SPUD WCTES send thelr name

.and address to Horticulture Dept,, Colorado State College, Fort Collins, or

"tell: your county agente < S o

_ We will semnd an index to the material in SPUD NOTES in the December
issue, so keep your old coples for reference, ' .

Questiong Is SPUD NOTES going tc discuss anything cther than late blight?
The first issue didn't include material of interest to-all potatc.growers,.
Answer: In this issue there is an article on storage, For future issues the
subjects will ccver irrigation, scab and rhizoctonia, insects, sprayers
and dusters, commercial fertilizers, cutting and handling seed, and other
phases cf potato producticn in Colorado, o

o
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