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Photomicrographs showing the walnut blight organism and its effect upon 
the tissues of the nut. A. Cross section through small portion of infected tissue 
showing disintegration of the cellular structure. The bacteria, denoted by the 
arrow, can be seen in the tissues. B. Walnut blight bacterium greatly enlarged. 
C. Cross section through a small portion of the tissues of an infected nut showing 
a cavity produced by bacterial invasion . The dark stained masses are bacteria . 

(Photomicrography by P. W. Miller and F. P. McWhorter.) 
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WALNUT BLIGHT 

WALNUT blight is the most wide-spread and destructive disease of the 
Persian (English) walnut in Oregon . This malady causes greater 

annual loss to the walnut growers of Oregon th an all other diseases of 
walnuts combined. 

Cause. Waln u t blight is caused by a specific bacterial organism* or 
germ which lives paras it ically within the tissues, resulting in their death. 

Sympto ms. This disease attacks the leaves, nuts, catkins, buds, and 
stems or shoots of current growth. Blight first appears in the spring on 

Figure 1. Blight infections on wa lnut leaflets. A. Blight spots at the margins . B. Infec
tions on the midrib and ve ins of a leaflet. C. Lesions in the expanded portion of a leaflet 
between the veins. (Reproduced from U. S. Dept. of Agric. Cir. 331.) 

• Bacterium jug/a.,idis (Pierce) E. F. Smith. 
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Figure 2. Blight infecti ons on wal
nut twigs. A. Lesions on a stem 01 a 
walnut shoot. B. A stem of a shoot 
girdled by a blight infection. (Figure 
2 A, reproduced from U. S. Dept. of 
Agric . Cir. 331.) 

yo un g leav es as reddish brown spo t s 
(Figure 1). On the stems, the disease 
causes black, slightly depr essed spots 
(Figure 2, A), which oftentimes com
pletely encircle the stems causing a gi r
dling and dieback of the shoot (Figure 
2, B). Young leaf and catkin buds in the 
leaf axils are also susceptible to blight 
infection. Buds infected with bli gh t turn 
black and die (Figure 3). Walnut blight 
is most serious and des tructive on the 
nut s, where it causes black spots of vary
ing size (Figure 4) and frequently re
sults in total los s of the nuts. 

Life history of the causal organism 
in relation to the disease. Under Oregon 
conditions, the blight germ live s over 
from one year to the next primarily in 
diseased buds on the twigs and to a 
lesser extent in hold-over infections on 
stems of the previous yea.r's growth. 
The bacteria are washed down by late 
spring and early summer rains from these 

hol,1-over sources of infection to th e 
current growth where access is gain
ed through minute breathing pores 
called stomata. Prolonged and fre
quent rains during bloom and for 
about three weeks thereafter gener
ally cause serious blight outbreaks 
because this is the period when th ;; 
nuts are most susceptible to blight 
infection. After the nuts are about 
ii grown they are apparently no 
longer susceptible to blight infec
tion . 

Figure 3. Blighted walnut bud s. These 
buds were infected in the spring of 1930 and 
photographed in September of the same year. 
A. An infected catkin bud (a) ; B . A dis 
eased leaf bud (a). (Figure 3 A, repr o
duced from U. S. Dept. of Agric. Cir. 3"31.) 

Control of walnut blight in 
grafted orchards. Extensive experi -
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Figure 4. Walnuts infected with blight. A. Infection at blossom end of 
young nut . B. Lesions variously scattered over sides of walnut. C. Late blight 
infection in husk of nut. (Figure 4 A, reproduced from U. S. Dept. of Agric. 
Cir. 331.) 

men ts carried on in Oregon over a five-year period have demonstrated that 
spray ing with borµeaux mixture 2-2-50 at the proper time will give excellent 
control of blight in orchards of grafted stock uniform as to variety. At 
least two applications of bordeaux mixture are needed in an average Western 
Oregon season applied (1) just as the first few female blossoms open but 
before the bulk ·of the nut-bearing flowers come into full bloom (Figure 
5, A), and (2) immediately after the majority of the female flowers have 
bee n pollinated as indicated by the presence of small brown spots in the 
blossom ends (Figure 5, B ). 

Although later applications 
tended in the past with pay-

of bordeaux mixtur e have not b een at-

ing results, a third treat
ment applied about ten days 
to two weeks ·after the 
second application may be 
nece ss ary to hold the blight 
in check if the season is 
very rainy for a month to 
six ·weeks after bloom . A 
summary of the spray pro
gram for the control of 
blight in grafted orchards 
1s given in Table 1. 

Control of blight in 
seediing orchards. In seed
ling orchards, satisfactory 
control of blight by spray-

Figure 5. Stages in the development of the nut at 
which bordeaux spray applications have been found 
effective in the control of blight . A . The prebloom stage 
of development at which time the first spray treatment 
should be applied . B. The "pea" stage, immediately 
after bloom , at which time the second spray application 
should be made. 
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Table 1. SUMMARY OF THE SPRAY PROGRAM FOR THE CONTROL OF "VALNUT BLIGHT IN OREGON 

Time of spray application Spray material and s trength 

(1) Prebloom. Just as the first few blossoms Bordeaux mixture 2-2-50 plus sum mer oil* 
open, but before the bulk of the female emulsion 1-100. 
flowers come into full bloom. 

(2) Postbloom. Immediately after majority Bordeaux mixture 2-2-50. 
of the nut-bearing flowers have been 
pollinated. (About two weeks after the 
first application in an average season.) 

• Summer oil specifications. Purity test, 85 sulfonation or above. 
Viscosity 55 to 70 seconds, Saybolt . 

Mix the oil emulsion with an equal amount of water, stir thoroughly and add to the 
tank of bordeaux. 

ing is much more difficult than in orchards of grafted stock uniform 
as to variety. This situation appears to be due lar ge ly to the great' varia · 
tion in the blooming period of the individual seedling trees, which makes 
it exceedingly difficult to time the sprays properly . Nevertheless, results 
of studies carried on up to the present indicate that it is possible to reduce 
substantially the number of blight infections in seedling orchards as well 
as in grafted plantings by "spot" spraying -th at is, by applying the spray 
treatment s to individual trees as they reach the proper stage of develop
ment. This means that practically every tree in the planting must be kept 
under observation and when the proper s tage of development has been 
reached an application of bordeaux mixture must be made without delay. 
Since only certain trees will be found in the correct stage of development 
at any one time, a number of trips through the orchard will often be found 
necessary to complete any one sp ray treatment, the exact number of trips 
depending on the extent to which the seedlings vary in their blooming 
period. There is some doubt as to the practicality of this method where 
r'elatively large acreages are concerned, as it may require too much time 
and prove to be too costly to warrant extensive spraying in large seedling 
plantings for the control of blight. In small acreages, however, spraying 
for blight control is considered to be a practical proposition, since a limited 
acreage makes it possible to time the sprays properly to individual trees 
as they reach the correct stage of development. 

Spray damage and how to reduce it. Spraying with bordeaux mix
ture for the control of walnut blight may be, and frequently is, attended 
with definite injury to young foilage (Figure 6). The injury which has 
occurred to date, however, has not been extensive enough materially t.o 
damage the trees or affect the crop unfavorably. Results of tests indicate 
that summer oil emulsion of a light-medium grade combined with bor
deaux at the rate of 1 gallon of the oil to 100 gallons of the spray mixture 
will reduce leaf burn to a negligible amount. After the leaves are fully 
grow n they are no longer subject to injury by bordeaux mixture. There is 
some evidence to indicate that injury to the set of nuts may occur under 
certain conditions if the spray is applied when the female flowers are 
receptive to pollen. It is advisable, therefore, to refrain from spraying 
during the height of the blooming period . 
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The essentials of pre
paring bordeaux mixture. 
Bordeaux mixture is made 
by mixing together very di
lute solutions of copper sul
fate (bluestone or blue vit
ro !) and lime. For further 
information concerning the 
preparation of bordeaux 
consult the bulletin, Sprays, 
Their Preparation and Use, 
Oregon Agricultural Ex
periment Station. 

Dusting not · advised. 
The dusts which have so 
far been used have not 
given satisfactory control 
of walnut blight. The fol
lowing dusts have been sub
jected to trial: copper -lime, 
dehydrated bordeaux-lime 
dust, a gas-house sulfur 

Figure 6. Walnut leaves showing typical bordeaux 
spray injury. (Reproduced from U. S. Dept, of Agric. 
Cir , 331.) 

dust, and three types of flotation sulfur dusts. While 
a limited reduction in the incidence of the disease on 
the nuts occurred from the use of certain of these 

Figure 7, A filbert 
bud (a) infected with 
bacterial blight. 

* Bacteriuni jp_ 

dusts, none of them have given sufficiently good re 
sult s to warrant their recommendation . 

FILBERT BLIGHT 

Filbert blight is the most serious and as far as is 
now known, the only infectious disease of filberts of 
any consequence in Oregon. Losses from blight vary 
with the age of the tre ·e and season. The most severe 
loss es occur in young plantings from two to four 
years of age. 

Cause. This disease is due to a bacterial organ
ism* or germ which resembles exceedingly closely 
the organism responsible for walnut blight. 

Symptoms. All parts of the plant except the roots, 
nuts, and catkins are susceptible to bacterial blight . 
The first symptom of this disease that one can detect 
in the spring is a blighting of the buds (Figure 7). Buds 
infected with bacterial blight tum brown and fail to 
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Figure 8 . .Blight lesions on a filber t leaf. 

open and expand with the rest. The 
disease also causes a spotting of th e 
leaves . It first appears on the leaves 
as ·small, angular to irregular, water· 
soaked spots which later enlarg e and 
turn reddish brown (Figure 8). Lea f 
infections are of only minor con se
quence since the disease does not 
generally cause defoliation . Youn g 
shoots (Figure 9), twigs, and larger 
branches under one inch in thicknes s 
are also susceptible to bacterial 
blig _ht. If a young shoot is infected 
as soon as it emerges from the bud 
the whole shoot is often killed back 
to the branch. This may occur very 
quickly so that in many instances 
the new leaves attain only a ver y 
small size before they d ie (Figure 
10, a). If infection should occur 
after a shoot has reached a lar ger 
size the tip may blight back for a 

certain distance and then an
other leader may start out from 
the axil of some leaf farther 
clown on the unaffected part of 
the shoot. Many shoots are in
fected and frequently girdled 
near the base. Girdling in this 
region is invariably followed by 
the death of th e twig s . Very 
often these dead twigs break at 
or near the base and hang down
ward (Figure 10, b). In many 
cases the bacteria spread from 
the base of the infected shoots 
to the subtending branches 
where they produce cankers and 
frequently cause th e death of 
larger twigs and branches . The 
most serious aspect of this dis
ease is the formation of cankers 
at or near the ground line on 
the trunk of th e tr ee (Figure 
11), particularly when such 
cankers girdle and kill the tree ~ 
as is frequently the cas e. Tree 
losses due to girdling of the 
trunks by blight cankers are 
negligible after the fourth or 

Figure 9. A blight le sion, denoted by arrow , on 
stem of young filbert shoot of curre n t growth. 



Figure 10. A branch from an infected filbert tree showing a number of b light
ed shoots of current growth . A young shoot (a) killed by bacteria l b light shortly 
after it emerged from bud. At (b) is shown a diseased shoot infected near the 
base of the stem. The shoot has broken at the point of infection and is hanging 
downward. This is a very conspicuous symptom in many infected filbert trees. 
(Aft er Barss.) 

9 

• 
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Figure 11. A 
blight canker on 
the trunk of a 
small filbert tree. 
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fifth year as the larger the trunk becomes the less it suf
fers from the effects of the disease. The nuts are appar
ently immune to bacterial blight infection. All attempts 
to infect them by artificial inoculations have been uni
formly negative . There are several other obscure troub
les which do affect the nuts, but these are apparently non
parasitic in nature. 

Life history of the causal organism in relation to the 
disease. The blight germs are carried over winter in hold
over cankers on the trunks and larger branches, in 
blighted twigs, and to a lesser extent in diseased buds. 
In early spring, during periods of high humidity, the 
bacteria ooze out (Figure 12) of hold-over sources of 
infection and are washed down by spring and early-sum
mer rains to the new growth where, if conditions are 
favorable, infections occur. 

The blight germs are also spread unintentionally by 
man, on tools during pruning and suckering. Shears or 
knives used in these operations may be easily contam
inated with blight bacteria by cutting through infections 
on diseased trees and the germs subsequently deposited 
on the cut surface of pruning wounds made on adjacent 
heal thy trees. 

So far as known insects are not 
concerned to any significant extent, 
if at all, in the spread of filbert blight. 

Control of filbert blight. Tree 
losses from bacterial blight trace

able to accidental spread of the bacteria by human 
agency can be largely prevented by steriliz in g the 
tools used in pruning and suckering with Reimer 's 
solution, the formula for which is as follows: 

Cyanide of mercury ____ .... _ ...... .. --... I part by weight 
Bichloride of mercury or 

corrosive sublimate ___ ., __ .,___ I part by weight 
Water ,, _____ ., _______________________ .. __ .. ______ 500 parts by weight 

While it is impracticable to sterilize the tools 
after every cut, they should by all means be sterilized 
after completing the pruning or suckering of any one 
tree before going on to the next. It is necessary to 
avoid the use of metal receptacles in handling the 
sterilizing solution as it loses its germicidal properties 
when it comes in contact with metal. This solution 
is deadly poison and should be so lab eled and properly 
guarded. 

The removal of infected twigs and cankers to re
duce the number of sources of inoculum is also an aid 
in reducing tree losses from this disease. In removing 
blight infections it is important to cut out all of the 

Figure 12. Bacterial 
exudate (a) coming 
from an infected filbert 
twig. 
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diseased tissues, for unless one does so, some of the bacteria will be left in 
the tissues, where they will form new cankers about the old infections. All 
wounds left after removing the diseased tissues should be disinfected with 
Reimer's solution and painted over when dry with some sort of wound 
dressing containing a germicide. One of the best and most inexpensive 
wound dressings for this purpose is a paste made by adding raw linseed oil 
to dry or powdered bordeaux . The best time to remove blight infections is 
in midsummer after the rainy season is over . There is less chance of wounds 
becoming reinfected at this time, and i.t is easier to find infections when 
the trees are in full foliage than during the dormant seaso .n . 

Experiments are now in progress to determine whether or not this 
disease can be controlled by a suitable spray program. While studies 
carried on to date are not as yet conclusive, they suggest that timely spray
ing with bordeaux mixture may reduce considerably the number of infec
tions traceable to bacteria which are spread by atmospheric moisture . The 
exact timing of the sprays has not yet been definitely worked out so that 
recommendations are not possible at this time . 

FILBERT AND WALNUT INSECTS 

WORMY FILBERTS 

Two species of insect larvae have been found working in filberts in 
Oregon. One is a caterpillar, the adult moth being known as the Catalina 
cherry moth, Melissopus latiferreanus Wlsm . During recent years this in
sect has been found generally where filberts are grown in Oregon. The 
adult moth is about i of an inch long, of a light-brown color with a gold 
band across each wing (Figure 13, A). The caterpillar (Figure 13, B) is a 
naked white larva with a brown head, somewhat resembling a codling
moth larva. The other larva attacking filberts is a typical weevil, Balaninits 
sp. It also is white with a brown head, but unlike the caterpillar it is foot 
less and considerably restricted ventrally (Figure 13, D). The adult is 
shown in Figure 13, C. 

Damage. The damage occurs after the kernels begin to form . Both 
of these insects hatch from eggs laid outside the nuts. They usually enter 
the nut through the basal scar, although occasionally one enters the side 
of the nut. The hole through which the larva enters is quite small, but as 
the larva develops, the hole is enlarged and is finally used as an exit hole 
by the mature larva . Occasionally an exit hole may be made through the 
side of the nut. Both species feed on the kernel of the nut in much the 
sam~ way, tunneling into and around the kernel. The tunnels of the cater
pillar are usually filled with webbing, while the tunnels of the weevil are 
free from webbing. 

The damage done by these insects cannot be measured by the number 
of wormy nuts. It is necessary to remove all the wormy nuts before plac
ing them on the market. This is done either by cracking the nuts and 
so rting out the injured kernels, or by passing the nuts over a belt and 
sorting out the infested ones by hand . Either method entails almost as 
much labor for nuts slightly infested as for those heavily infested . 
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I 
Figure 13. Filbert nut moth. (Enlarged 8 times.) B. Larva of filbert nut moth and 

injury. C. Filbert weevil. (Enlarged 8 times .) D. Larva of filbert weevil. 

Varieties attacked. The Davianas and other thin-shelled varieties gen
erally have been found to be more heavily infested, although the Bar
celona s are in some instances quite heavily attacked. Often Barcelonas 
are found with evide nce of larval work outside the b.i.sal scar, but the in
sect failed to enter the nut. 

Life history of the moth. The detailed life history of this insect in Ore
gon has not be en worked out, but one se ason's observations indicated that 
the general life hi s tory is as follows: The moths appear during July and 
August and eggs are deposited on the husks of the nuts. The young larvae, 
on hatching, tunnel about between the husk and the ba sa l scar, and finally 
enter usually through the exact center of the basal ·scar. The larvae feed 
on the kernel until fully developed . In the meantime the entrance hole is 
enlarged until it is of sufficient size to allow the full-grown larva to escape. 
The mature larva leaves the nut and seeks a sheltered place, where it spins 
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a cocoon in which it passes the winter. Pupation take s place during May 
or June. Little is known about the life habits of the weevil. 

Control. Nothing is known about the control of these insects. Des
troying the in fested nut s before the larvae leave them might help to reduce 
sub seq uent inf estations. · 

THE FILBERT BUD MITE 

Eriophyes avellanae (Nal.) 

This mite (Figure 14) was first found in Oregon in 1914, and it is now 
generally distributed throughout the filbert-growing sections of the state. 

Damage. It at · 
tacks both the cu~ 
tivated filbert and 
wild hazelnut. Un
til the past few years 
it ha s not been con
sidered of much eco
nomic importance 
owing to the fact 
that it was suspect
ed of attacki n g only 
the leaf buds and 
the infested trees 
seemed to yield as 
much as the 1,min
fes t ed t rees. It was 
also thought that 
the mite did not at
tack the Barcelonas. 
In recent years, 
however, this mite 
has been found at
tacking the Ba rc e
lonas in \Vestern 
Orego n. Not only 
are the leaf and 
flower buds attacked 
but also th e catkins. 
The infested catkins 
become distorted, 
quite brittle and 
rigid, and yield no 
pollen . 

Control. A su l-
fur spray as used for 

Figure 14. Catkins injured .by filbert bud mite. 

the leaf mite of app les might prove effective. It is reported that some 
growers have been using such a spray successfully when applied just as 



14 EXTENSION BULLETIN 476 

th e buds are op ening. Studies to determine the value of this sp ray in com
bating th e filb er t bud mite should be undertaken . 

SCALE INSECTS 

Several species of large, soft-bodied, brown scale in sec ts are often 
fou nd on filberts and walnuts. A dormant spray of winter strength lime 
sulfur should control the scale insects. If applied after the blooming season 
is over and before the buds open, no spray injury shou ld result . 

THE FILBERT APHIS 

This is a small, slender aphis, pale yellow in color, which works on the 
undersides of the filbert leaves, in some cases causing serious damage. 

Control. This aphis is quite difficult to control. Nicotine sulfate 40 
per cent, U pints to 100 gallons of water, is recommended. Thoroughness 
of application is necessary . This spray is directed at the undersurface of 
the leaves. A 4 per cent nicotine dust if used under favorable weather con
ditions may control this aphid. 

Figure IS. The midrib walnut aphis. 

THE WALNUT APHIS 

Chromaphis jug/andicola (Kalt.) 

This is a pale yellow aphis found on 
the underside of English walnut leaves. 
It is quite oft en a serious pest . 

Control. Nicotine su lfat e 40 per cent, 
1 pint to 100 ga llons of water, is recom
mended for the control of this aphis . 
Nicotine dust under proper conditions 
may also prove effective. 

THE DUSKY-VEINED OR MIDRIB 
WALNUT APHIS 

Callipterns jngla11dis (Frisch) 

·This is a large species, and unlike 
most aphids works on the upper surface 
of the leaves along the midribs (Figure 
15) . It is a European species and was 
first found in Oregon in 1928. It is now 
generally distributed throughout Wes
tern Oregon. 

Control. This species is quite effec
tively controlled with a 2 per cent nico
tine dust. A 2 per cent nicotine dust may 
be made by thoroughly mixing 5 pounds 
of nicotine su lfat e with 95 pounds of 
hydrated lim e. A home-made dust mixer 
may be used for mixing _the ingredients . 
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A good home-made dust mixer may be coristructed as follows: A SO-gallon 
barrel or oil drum is mounted on an eccentric shaft with a crank on one encl 
of the shaft. A door is cut in the side of the barrel and the edges of the door 
felted to prevent leakage. The hydrated lime and nicotine sulfate are 
placed in the barrel and turned for about three minutes . If a half dozen 
pebbles or pieces of river gravel three or four inches in diameter are placed 
in the barrel with the lime and nicotine sulfate, a better mixture is obtained, 
as the gravel tends to break up the lumps. After thoroughly mixing, the 
dust is passed through a screen to remove the gravel and any remaining 
lumps. The dust should be kept in an air-tight container and used as soon 
as possible after mixing. 

SHOT HOLE BORER 

A1'isandrt1s dispar (Fabr.) 

This is a small beetle that sometimes attacks filberts and walnuts. The 
injury is recognized by the small "shot-hole" entrances of the beetles. This 
insect belongs to a group known · as ambrosia beetles, and the larvae feed 
only on a fungus which the beetles "plant" in the tunnels. This fungus will 
grow only in trees that have a sour-sap condition. There are various causes 
of sour sap such as winter injury, drought, lack of drainage, lack of cultiva
tion, etc. 

Control. Since the beetles attack only trees in a sour-sap condition, 
every possible means should be used to revitalize the trees. Cultivation, 
drainage, fertilization, etc., are suggested. 

Heavily infested limbs and trees should be pruned out and burned. The 
slightly infested portions may be painted with the following wash: 

Water -············ ·················•· ··· ·····-·-·-···-·•···················-···-·····-····· 3 gallons 
Soft soap or liquid fish-oil soap····-· ····-····-·······-·····-···-········ 1 gallon 
Crude carbolic acid ·-·······-······-· ··-···-·········•·········••······ ·-····-····· ll pint 

The ingredients are thoroughly mixed and applied with a brush ~o the 
infested parts only, at weekly intervals during late April or May until three 
applications have been made . To avoid injury to the tree from the use of 
the wash, <,mly the infested portions are treated . 

WALNUT BLISTER MITE 

Eriophyes tristriat11s (Nalepa) eri1'ells (Nalepa) 

This mite attacks the lower surface of the leaves of English walnut. 
It causes a large blister-like swelling on the upper surface and a concave 
area on the under surface of the leaves. The concave area has a yellow 
velvety-like appearance. This mite, though common in Oregon, ha s never 
proved serious enough to warrant control. 
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PREPARATION OF BORDEAUX MIXTURE 

HOME.MADE bordeaux mixture, propery prepared, is sup erior to any 
commercial brand. It is very important that directions for its prepara

tion be followed carefully. 
The home-made bordeaux mixture is produced when dilute solutions 

of copper sulfate (bluestone) and milk of lime are poured together. For
mulas are generally desi gnated by the proportions of the material used. 
For example, the formula used in blight control is known as the 2-2-50 for
mula and is as follows: . 

2-2-50 FORMULA 

Copper sulfate (bluestone) ·········· ···· ··········· -·· · 2 pounds 
Quicklime (stone lime or processed lime). ....... 2 pounds 
Water ························ ····· ·········· ····· ······ ······-······ ······ 50 gallons 

Other formulas are frequently advised such as 1-1-50 and 4-4-50. The 
first number alway s indicates the amount of copper sulfate to use in such 
formulas. 

For convenience in handling, stock solutions of both the copper sulfate 
and lime should be prepared. A convenient concentration of each is 1 
pound to a gallon of water. These are prepared as follows: 

(A) Copper sulfate sol ution may be made by suspending in a fifty gallon 
barrel of water near the surface, 50 pounds of bluestone in a burlap sack. 
Wooden barrels must be used. 

(B) Lime solution may be made by slacking SO pounds of high·grade 
quicklime and then adding water to make SO gallons of the milk of lime. 

Preparation 
To prepare 50 gallons of the 2-2-50 formula, proceed as follows : 
1. Add to the tank about 25 gallons of water and start the agitator . 
2. Stir up stock solution B thoroughly an d dip out 2 gallons of the 

milk of lime. Pour through strainer into spray tank. 
3. Arrange a water inlet to the tank so that the water runs down a 

trough into the tank. Turn on water full force and pour slowly into . the 
running water, 2 gallons of stock solution A, copper sulfate, so that it will 
be diluted as much as possible. 

4. As the last portion of bluestone is being poured into the intake 
water the last of the water should have been added. 

Precautions 
1. Use fresh quicklime of highest purity and avoid burning or drown

ing by adding too little or too much water . Good hydrated lime if fresh 
and of high quality (95 per cent pure), may be substituted for the quick
lime provided one third more by weight is used . 

2. Avoid mixing the concentrated solu t ions together a t any time. 
3. Bordeaux mixture should be used immediately after preparation. If 

the bordeaux is not to b~ used the day it is made, one eighth of an ounce 
o f sugar should be added for each pound of copper sulfate. For a fifty
gallon lot of 2·2·50, one teaspoonful of sugar should be used. 

4. Clean water ·should be forced throug h spray machine at the end of 
each day's run to avoid corrosion of metal parts by the bordeaux. 

For more detailed information regarding the preparation of borcleaux 
mixture, see Oregon Experiment Station Bulletin 259. 




