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Figure 1. Appearance und er the microscope of the walnut blight or
gan ism and its effect upon the tissues of the nut. A. Cro ss section through 
sma ll portion of infected tissue showin g disintegration of the cellu lar 
st ructur e. The bacteria can be seen in the tissue~ near the arrow . B. \\ "al
nut blight bacterium greatly enlarged. 
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WALNUT BL IGHT 

Walnut blight is the most wide-spread and destructive disease of the Per
sian (English) walnut in Oregon. This ma lady causes greater annual loss to the 
walnut growers of the State than all other diseases of walnuts combined. 

CAUSE 

\,Val nut blight is caused by a specific bacterial organism' (Figure 1) which 
lives parasitically ,,·ithin the tissues, resu lting in their death. 

DE SCRIPTI O N 

This disease attacks the leaves, nuts, catkins, buds, and shoots of current 
growth. Blight first appears in the spring on the young leaves as reddish brown 

Figure 2. Blight infections on wa lnu t leaflets. A . Blight spots at the margins. B. Lesions 
on the 1111dnb and veins of a leaflet. C. Les ions in the tissues between the 

veins. (Reproduced from U.S. Dept. of Agric . Cir. 331.) 

1 P /i3,tomonas juglandis (Pierce) Bergey et al. 
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spots ( Figure 2). On the shoots, the dis
ease causes black, slightly depressed le
sions (Figure 3, A) which often times 
completely encirc le the shoots causing 
dieback (Figure 3, B'). Young leaf and 
catkin buds in the leaf axils are also sus
ceptib le to infection. Buels inf ected with 
blight turn dark brown or black and die 
(Figure 4). vValnut blight is most seri
ous and destructive on the nuts , where it 
causes black spots of yarying size (Fig ure 
5). A nut that is infected at or shortly 
after the time of blossoming generally 
fails to mature, as the bacteria almost 
always gain access to the interi or, where 
they cause the death of the developing 
kernel and premature dropping of the 
nut. 

LIFE HISTORY OF THE DISEASE 

Overwintering. Unde r Oreg on con
ditions, the blight bacterium liv es over 
from one vear to the next primarily in 
diseased buds and t o a le sser extent in 
hold-over infections on shoots of the 
previous year's growth. 

Figure 3. Blight infections on walnut 
shoots. A . Lesion s on a walnu t shoot. B. 
A walnut shoot girdled h)'. a blight infection 
showing dieback effect. (Figure 3 A rep ro
duced fr om U.S. Dept. of Agric. Cir. 331.) 

Dissemination. Blight is spread 
by rain. If prolonged and frequent 
rains occur during the critical period 
for infection, serio us blight out
breaks follow. 

Period of susceptibility. The 
nuts are susceptible to in fect ion from 
the time the pistillate (female or 
nut-bearing) flowers fir st appear un
til the nuts are about seven-eighths 
grown. The blo sso min g period is 
the mo st cr iti cal part of this period 
of blight susceptibility. Nut infec
tions occurrin g during blo ss omin g 
almost always re sult in th e destruc· 
tion of the kern el and premature 

Figur e 4. Shoots with blighted buds. A, at 
(a) is an infected catkin bud . B, a diseased 
leaf hud at (a). (Figure 4, A rep roduced 
from U.S. Dept. of Agric . Cir. 331.) 
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dropping of the nut. Infections occurrin g after the nuts are about one-h a lf 
g row n are of little, o r no economic imp ortance, since the y seldom, if ever, 
reach th e shell. After th e nut is -about seve n-eighth s g rown it is n o lon ge r 
subjec t to bli ght infe ction. 

CONTROL 

Extensive exper im ent s carried on ove r a period of seven years have 
shown that th e application of a suffic ient number of timely sprays of 
bord eaux mix tur e will keep walnut blight under control 111 orchards of a 
uniform, graf ted variety. 

In seed lin g orchards, h owever, satisfactory control of th e di sease is 
much more difficult than in grafte d orchard s. This si tu ation appears to be 
due large ly to va riations in th e blooming period of individual seed lin g 
tr ees, which makes it exceed ingly difficult t o tim e the spr ays prop erl y. 

Figure 5. Walnut s infected wit h blight A. Infecti on a t blo sso m end o f young nut. B. 
Lesions va riously scat tere d over sides of walnut. C. Late bhght 111fectton in husk 

of nut. (Figure 5A, reprod uced from U.S. Dept. of Agric. Cir. 331.) 

Neverthe less , res ult s of s tudi es carried on to date indicat e that it is pos 
sible to reduce substantially th e numb er of blight in fections in seed ling 
orchards as well as in graf ted plantings by individual tr ee spraying- that is, by 
app lying the spray treatments to the various trees as they reach the proper 
s ta ge of development. 

Number and time of spray applications. In an ave rage We stern Oregon 
season, two bordeaux mixtur e applications made (1) in the late pre bloom pe
ri od, ju st as the first pistillate blossoms can be seen, and (2) imm ed iatel y after 
the majorit y of the fe male flowers have been pollinat ed, as indi cated by the 
presence of tiny brown spot s in the stigmas, will keep the di sease und er 
co ntrol in orchard s of a gra ft ed variety. In se as ons when fr equent and 
pro longed rains occur befo re blossoming, how eve r, an additio nal spray applied 
in the ea rly prebloom stage appears to be needed to contro l blight satis factori ly. 

Th e early prebloo111 spray . This spray sho uld be app lied when the terminal 
leave s have sufficientl y parted ju st ba rely to ex pose the pistillate flowe rs. The 
'pistils at this stage will average abo ut 1/16 of an inch in diameter (Figure 6, 
A). Th e sti gma s (blossom end s) will not be visib le at this tim e. 
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The late prebloom spray. This spray treatment should be applied just as 
the first few pistillate flowers come into bloom but before the stigmas of most 
of the female flowers open. At this time the unopened blossom ends of many 
pistillate flowers will be pink or red. The pistils at this stage of development 
will average about ! of an inch in diameter or about the size of a grai n of wheat 
(Figure 6, B) . 

The postb/00111 spray. This app lication should be given just as soon as it 
is reasonably certain that a majority of the pistillate flowers have been polli
nated, as indicated by the presence of tiny brown spots in the stigmas. At this 
time the young nuts will average about 3/16 of an inch in diameter or about the 
size of a sweet pea seed (Figure 6, C). In an average season there will be about 
a two-week interval between the late prebloom and postbloom applications. 

Three spray applications the safest procednre. It is impossible to predict 
at the beginning of the season the amount and frequency of rain that will occur 

. during the infection period. The safest policy to pursue, therefore, is to make 
all three applications. This is particularly advisable in orchards that have never 
been sprayed before. If economic conditions or other circumstances should dic
tate fewer than three applications, omit the postbloom spray. The late pre
bloom spray has proved, in the past, to be the most important single application 
and should never be omitted from the spray program . 

I 1 
A C 

Figure 6. Stages in the development of the nut at which bordeaux spray app lications 
have been found effect iv e in the contro l of walnut blight: A, the early prebloom stage at 
which time the first spray application shou ld be made; B, the late prebloom stage, at which 
time. th~ second spray should be applied; C, the post bloom stage at which time the third 
appbcat1on sho uld be made. 

Proper timing of sprays essential. It is extremely important that the sprays 
be applied at the designated times, as the success of the spray program de
pends more on the proper timing of the applications than on any other one 
factor. Deferring the applications even for a few days after the proper stage of 
blossom or nut development has been reached may mean the difference between 
success and failure of the spray program. ·Every detail connected with spraying 
shou ld be atte nd ed to, therefore, before the time comes to begin spraying opera
tions so as not to delay the application of the spray when th e proper time 
arrives. 

The proper concentration of the spray mixture. Results of studi es car
ried on over a seven -year period indicate that under average Western Oregon 
conditions 2-2-50 bordeaux mixture will give essentially as good control of 
blight as . stronger concentrations, provided a sufficient number of properly 
timed applications are made. 

Thoroughness of application essential. If satisfactory contro l is to be 
obtained the sprays should not only be properly timed but also thoroughly ap-
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plied. Spraying is not a cure for walnut blight; it 
serves only as a protection against infection. The 

· degree of protection obtained by spraying will be 
in proportion to the thoroughness of spray cover-

age. For maximum protection a film of spray 
shou ld completely cover the nuts throughout the 
infection period. The u se of modern s.pray ma
chinery will facilitate the achievement of thorough
ness of pray coverage without an undue waste of 
time and material. Modern power spray machines 
capable of developing from 500 to 600 pounds pres
sure per square inch and having a capacity of 20 to 
26 gallons of spray per minute are much more effi
cient than the old er types of spray machines havin g 
only limited power and capacity. There is also 
quite a difference in th e efficiency of the various 

types of spray guns and rods on the market. 
One of the most efficient types is th e so-ca lled 
"fog drive" gun, which consists of three or more 

Figure 7. A type of spr ay 
gun that has been found to be 
very efficient in spra ying wal
nut s. 

spray nozzles mounted abreast on a crossbar 
which is fastened to an aluminum rod or lance 
with the cut-off in the ba sa l castin g (Figure 7) . 
The power developed by the spray machine and 

th e size of the openings in the disks of the spray nozzles will determi ne the 
fineness of the spray particles. The height of the trees to be sprayed will 
determine the length of the lance . A four-nozzle "fog drive" gun with a IO
foot lanc e can throw a cloud 
of spray 30 to 40 feet high 
on a r elati ve ly calm day 
provided there is sufficient 
power and capacity back of 
the gun. The number of noz
zles that can be efficiently 
used on this gun will depend 
on the power and capacity of 
the spray machine. Two 
four-nozzle guns can be effi
ciently operated if the spray 
machine can develop at leas t 
500 pounds pressure per 
~r1uare inch and if it has a 
capacity of 20 gallons per 
minute. The use of this spray 
gun not only results in better 
coverage but also reduces the 
time required thorou ghly to 
spray the trees. Furthermore, 
with this gun faulty spraying 
due to inexperienced help is 
reduced to a minimum, since 
the operator cannot wrongly 
adjust the type of spray com
ing from the nozzle. 

Figure 8. Vvalnut leave s showi ng bordeaux spray in
jury . (Reproduced from U.S. Dept. of Agric. Cir. 331.) 
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Cost of spraying. Cost record s kep t over a period of se veral years 
s how that the approximat e cost of sp rayin g walnut tr ees, from 15 to 20 
years o ld , with 2-2-50 bordeaux is about 15 cents pe r tre e per app li cation o r 
about $3 per acre on the basi s of 20 trees per acre. Thi s cost includ es not 
o nly the cos t of lab or a nd mat e rial s but a lso overhead, such as intere s t a nd 
depreciation on spra y in g equipment. Th e cost of sp rayin g will vary, within 
limit s, with the s ize of the tree s, th e price of sp ra y material s and th e loca l 
cos t of labor. The above figure may be ge n erally accepted, howe ve r, as 
approximating the cost of applying one spray of 2-2-50 bor edau x mi x tur e 
to walnut trees from 15 to 20 years old under prevail in g market conditions. 

Spray damage and how to reduce it. Spray burn may and often do es fol
lo w the ;ipplication of bordeaux mixtur e to walnut leaves that are not full 
grow n. The mar g ins or tips of the young, deve loping lea fl ets are the parts 
most genera lly affected. The injured ar eas die and often drop out of th e tissues, 
leav ing the affect ed lea flets very ragged in appearan ce. Subs equent growth may 
cause th e injured leafl ets to ass ume abn ormal shapes (F igu re 8). 

The severity of bordeaux spray injur y to th e foliage has been appreciably 
reduced, in ex perim ents carried on over a three-y ear period, by adding to a ll 
prebloom applicati ons of bord ea ux mix tur e eith er fish (salmon) oil or a min
eral spray oil having a viscosity of 100 to 120 seconds Saybolt and a sulfonation 
test of between 50 and 70, the addition being at th e rat e of 1 pint of oil to 100 
gallons of spray mat erial. The oil should be pour ed slowly int o the bord eaux 
mixture while stirring vigoro usl y. Fresh ly pr epared bordeaux mixtur e will 
em ulsif y the oil if mixed p roper ly. \Vith the post hloom application of bordeaux 
mixture it is not necess ar y to use oil , as by thi s time walnut leaves are quite 
resistant to spray burn . 

DUSTING NOT ADVISED 

The dusts that have so fa r been used in blight control expe rim en ts have 
not give n results sufficientl y good to wa rrant recommendin g th em for genera l 
us e. The fo llowin g dusts ha ve been subjected to trial : copper- lime, dehydrat ed 
commerci al bordeau x , red copper oxide, copper hydroxid e, copper ammonium 
silica te, basic copper sulphat e, copper phosphate, three types of flotati on sttl
phurs and a gas house sulphur dust. Of th e dusts tes ted, a 30 per cent coppe r
lime dust (30 per cent monoh yd rated copper sulph ate and 67 per cent hydrated 
lime and 3 per cent "gludust") gave th e best results . If a du st is us ed at a ll, it 
should be u sed only in case of an emergency when it is apparent that a liquid 
bordeaux spray application cann ot be complet ed before an impending peri od of 
ram. 

WALNUT INSECTS 
THE COMMON WALNUT APHID 

Chromaphis jug/a11dicola (Kalt.) 

T he ..:ommo n wa lnut ap hid is a pale ye ll ow in se ct found on the under 
s id e of Persian (Eng li sh) walnut leaves. It is quite often a se riou s pest. 

Control. Nicotine sul phate 40 per ce nt , 1 pint to 100 ga llons of water, 
is recommended for the con trol of this aphid . Nicotine dust under favorable 
conditions (see contro l o f midr ib aphid) may a\so prove effect ive. Co n tro l 
measures sh ould be applied soon after aph id s fir s t appear. N icotine sul
phate sprays and du sts are more effective w hen temp eratures are hi gh, 
preferab ly ab out 70° F. 
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THE DUSKY -VEINE D OR MIDRIB WALNUT APHID 

Callipterus juglandis (Frisch) 

9 

The dusky-veined or midrib walnut aphid is a lar ge species, and unlike 
most aphids works on th e upper surface of the leaves a long the midribs 
(Figure 9) . It is a European species, first found in Oregon in 1928. It is now 
generally distributed throu gho ut We s tern 
Oregon . 

Control. This species is quite effec
tively controlled with 2 per cent nicotine 
dust. A 2 per cent nicotine dust may be 
made by thoroughly mixing S pounds of 
nicotine sulphate with 95 pounds of hy
drated lime. A home-made dust mixer may 
be constructed as follows: A SO-ga llon 
barrel or oil drum is mounted on an eccen
tric shaft with a crank on one end of the 
shaf t. A door is cut in the side of the bar
rel and the edges of th e door felted to pre
vent leakage. The hydrated lime and nico
tine sulphate are placed in the barr el and 
turned for about three minutes. If a half 
dozen pebbles or pieces of river grave l 
thre e or four inches in diamet er are placed 
in the barrel with the lime and nicotin e 
sulphate, a better mixture is obtained, as 
the grave l tends to break up the lump s. 
After thoroughly mixing, the dust is pas
sed throu gh a screen to remove the grave l 
and any remaining lump s. The dust 
should be kept in an air-tight container 
and used as soon as possible after mixing . 
Control measures should be applied as 
soon as possible after the aphids fir st ap
pear. The most favorable conditions for 
the app lication of dust are usually found 
between midnight and unri se. Nights 
when there is little or no wind and when 
the humidity is high are most favorable. 

SCALE INSECTS 

Figure 9. Midrib walnut aphid. 

Several spec ies of large, soft-bodied scale insects are often found in wal
nuts in Oregon. Among these are the brown elm scale, Lecaniiim canadense 
(Coe.); the frosted sca le, L. prninosum (Coq.) and the excrescent scale, L. ex
crescens, (Ferris.) 

The excrescent scale is the largest of the scale insects attacking walnuts. It is 
glob ular in shape and when full grO\rn is about ½ inch in diameter. The brown 
elm scale is about half the diameter of the excrescent scale in size, oval in shape 
and having a surface as wrink led as a dried prune. The frosted scale is nearly as 
large as the excrescent sca le but is covered with a frost-like wax. All three 
species are brown in color. 

Control. A dormant spray of winter strength lime sulphur shou ld control 
the scale insects. To avoid injur y this should be applied before the buds open. 
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THE FALL WEB-WORM 

H,·phantf'ia cwnea (Drury) 

Fall web-worms feed on a great many forest, shade, and fruit trees. Both 
the English and black walnut are often badly dama ged by this in sect. The 
adult moths are pure white in color, clothed with lon g hair s . The abdomen 
is yellow with black spots on the back and sides. The eggs are white to yellow 
in color and are laid in large clu ters on the undersid es of the leaves, usually 

during July and August. The eggs hatch in 
about two weeks. The caterpi llar s hatching 
from one egg -clust er remain together in a colony. 
They build a "nest" by spinning webs within 
which they feed (Figure 10). As more food is 

'needed the web is enlarged. These webs are not 
to be confused with the webs of the tent cater
pillars which appear in early spring ; they are 
larger and more gauze-l ike than those of the 
tent caterpi llar. 

Figure 10. Fall Web-worm 
colony. 

The caterpillars when full grown are usu
ally about one inch lon g. They are gray or yel
lowis h brown in color and are sparse ly covered 
with long, white hairs. V'l'inter is passed as 
pupae within cocoons attached to the tree trunks 
and other convenien t places. 

Control. Same as for the red-humped cater· 
pillar, or by cutting out or burning the nests. 

THE RED-HUMPED APPLE TREE CATERPILLAR 
Schizura con.ci1111a1 (A. & S.) 

This insect sometimes attacks wa lnuts. Due to 
its gregarious nature it occasionally completely defoliates individual tr ees . 

The adult moths are of a mixed brown and gra y color. The body and 
the inner portion of the forewings are brown. The outer margins of the 
fore and hind wings are gray . The adult moth s appear in early summer and 
la y small, pearly white eggs in large clu s ters on the und er surfaces of the 
leaves. From these eggs 
soon hatch th e larvae, 
which for a time feed on 
the surface of the leaves. 
Later as they grow lar ger 
they devour the entire leaf, 
excepting the midrib. The 
fullgrown caterpillar is 
about 1¾ inches long . It is 
marked with fine lon gitudi 
nal stripes of black, white, 
and yellow, has a br ight 
red head, and the fourth 
body segment is raised on 
the back to form an oval, 
bright red hump (Figure 
11). In October the larvae 
become full grown, de- Figure 11. Red-humped caterpillar 
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scend to the ground and crawl u~der leaves and rubbish where they spin a 
cocoon in which they pass the winter. 

Contr ol. Spraying the infested trees with lead arsenate at the rate of 3 
pounds to 100 gallons gives good control. Spraying is done as soon as the 
injury is first noticed. The caterpil.Jars mature rapidly, and the trees, espe
cially young ones, are soon defoliated. 

THE YELLOW-NECKED APPLE CATERPILLAR 

Datana ministra (Drury) 

The yellow-necked caterpillar sometimes attacks walnuts. It works 
very much as does the red-humped caterpillar. Although usually of very 
minor importance, this caterpillar at times completely defoliates entire 
trees . The winter is passed in the pupal stage, in the soil. Adult moths, 
which are brown in color with a few dark lines across the forewings, 
appear in June and July. The eggs are laid in clusters on the undersides of 
the leaves. Larvae begin to appear in late July. All the caterpillars hatch
ing from an egg mass remain close together, eating all the foliage on the 
branch on which they hatch before moving to other branches. 

Control. When the caterpillars are numerous enough to warrant con
trol, lead arsenate 3 pounds to 100 gallons is quite effective against this 
pest. 

THE WALNUT SPAN WORM 

Coniodes plmnogeraria (Hulst.) 

The native host of this insect is live oak, but it has been reported to 
have completely defoliated a large English walnut orchard in California. 
This insect has been found in Oregon but so far has not been reported do
ing damage to walnuts. Should it be found attacking walnuts, the control 
recommended for the red-humped caterpillar would probably be effective. 

CODLING MOTH 

Carpocapsa pomonella (Linn.) 

The codling moth, so destructive to apples and pears; at times attacks 
walnuts. In some sections of the world it is a major walnut pest. It has not 
yet occurred in epidemic numbers on walnut in Oregon, although from 
year to year occasional specimens have been taken on walnuts in this state. 
Should it occur in sufficient numbers on walnut to warrant control, the 
same spray program recommended for apples is suggested. This will be 
found in Oregon Extension Bulletin 483. 

THE WALNUT TINGID 

Corythl'cha juglandis (Fitch) 

The walnut tingid has been taken in Oregon. This is a small, very flat 
bug with peculiar lace-like wings held close to the body. The · adults are 
somewhat rectangular in shape about 1/10 of an inch wide by a little more 
than 1/8 inch long. They feed on a number of trees besides walnut. These 
include linden, basswood and butternut. 

Tingids are sucking insects, feeding on the undersides of the leaves. 
Injured leaves appear yellow or brown. The undersides of the infested 
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leaves are spotted with black, pimple-lik e specks of excrement and the 
cast skins of the nymphs . The adults pass the winter by hibernating in 
moss, debris, etc. On heavily infested trees the leaves turn br own and die 
prematurely_ 

Control. No experimental work has been done on th e control of this 
insect in Oregon, but th e control measures recommended for a close ly re
lated species on apples might prove effective. This consists of a spray of 
nicotine sulphate 40 per cent, 1 pint; fish oil soap, 5 pounds, and 100 ga llon s 
of water. The spray is directed at the undersides of th e leaves . The insects 
must be thorou ghly wet with the spray to insure control. 

Figure 12. Shot-hole 
bor er injury. 

A SHOT-HOLE BORER 

Anisandrns dispar (Fabr.) 

This shot- hole borer is a small beetle that sometimes 
attacks filberts and walnuts. The injury is recognized by 
the small "shot-hole" en trance s of the beetles (Figure 12) 
into the trunk and branches of the tree. This insect 
belongs to a group known as ambrosia beetles, and the 
larva e 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 drainag e, lack of 
culti vation, and other conditions that lower the vigor of 
the trees. 

Control. Since the beetles attack only trees of very 
low vigor or those in a sour-sap condition, every po ss ibl e 
means sho uld be used to revitalize the trees . Cultivation, 
drainage, fertilization and pruning are practices that are 
suggested. 

Heavilv infested limbs and tre es sho uld be cut out and 
burned . The slightly infested portions of a tr ee may be 
painted with the following wash: 

Wat er -··-··· ·-········································ ··············3 ga llons 
Soft soap or liquid fish-oil soap .................. I gallon 
Crude carbo lic ac id ................................. ........... } pint 

GRASSHOPPERS 

A few years ago grasshoppers were found doing serious damage to 
young walnut trees in the footh ill s of the Coast Range we st of McMinnville. 
The trees were defoliated, and in many cases the bark was eaten from the 
new growth. Trees thu s injur ed died. Severa l spec ies of gra ss hoppers wer e 
present but Melanoplus f emur-ritbruin and JI![. 111e.ricamts predominated. 

Control. Poison bran bait made up according to the followin g formula 
gave control: Wheat bran, 100 pounds; white arsenic or pari s green, 4 
pounds; stock molasses, 2 ga llon s; water to make crumbly mash . The 
po ison mash is sp read sparse ly about th e tree s. 

THE COMMON RED SPIDER 

Tetranychus telari"s (Linn) 

The common red spider often attacks wa lnut s. It works on th e under
sides of the leaves puncturin g the epidermal cells. Infe ste d leave s first turn 
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ye llow, then br ow n, and fina lly drop . I nju ry is more severe during ho t , dry 
wea ther. 

The mites ar e quit e sma ll, be in g about 1/ 20 of an in ch lon g. T hey vary 
in co lor from pal e yell ow t o re el. Some have a greeni sh h ue and oft en h ave 
two da rk co lored sp ot s on th eir backs . 

Control. T hi s m ite spends the win ter in th e adul t s tage. It h ibern ates 
in the soi l, rubbi sh , de bri s, etc. W inter sp ray ing is th erefore of no ava il 

Fig ure 13. Wa lnut blister.m ite injury on leave s. 

agains t th is species. A n oi l em uls ion sp ray of a m eclium•li gh t o il app lied at 
t he ra te of 2 gallon s of o il to 100 ga llon s of w at er g ives co nt ro l of thi s mi te 
on ap pl es and w ould prob abl y co n tro l it on walnut s, a lth ou gh we have n o 
exper ime ntal dat a r elat ive to it s u se on wa lnut s. 

WALNUT BLISTER MITE 

Eriophyes tristriaf1ts erine1ts (Na1.) 

The waln u t bl is ter mite attacks t he lower surface of the leaves of Per
sian (Eng lish) walnut. It causes a large bl is ter •like swe lling on the upper 
surface and a concave area on the under sur face of the leaves (F igure 13). 
The concave area has a yellow velvety appeara n ce. Th is m ite, tho u gh com• 
mon in Orego n, has never proved serious enou gh to war rant co n tro l. 

PREPARATION OF BORDEAUX MIXTURE 

Home-made bor deaux mix ture is pre pare d by mixi ng toget her ve ry dilute 
solu tio n of copper sulphate (h luesto ne or blu e vitriol ) and lime. Fo rmul ae of 
bordea ux mix ture ar e genera lly designated by th e pro por tions of the materia ls 
used . Thus, a 2-2-50 bordeaux mixture wou ld conta in: 

Copper sulphate (h luestone) ............................ 3 pounds 
Quic kli me (stone lime or caustic lime) ........ 2 pou nds 
\\'ater .................................................................... 50 ga llons 

If any con iderable quantity of bordeaux mixture is to be made, it is ad
Yisahle to prepare separate!~ · concentrated stock solutions of copper sulphate 
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and of lime from which the bordeaux mixture may be made as needed. A con
venient concentration of each is 1 pound to a gallon of water. The se are pre
pared as follows : 

(A) Copper mlphate solittion may be made by suspending in a fifty gallon 
barrel of water near the s·urface, 50 pounds of bluestone in a burlap sack. 
vVooden barrels must be used. 

(B) Lime solution may be made by slaking 50 pound s of high-grade 
quicklime (stone or caustic lime) and then adding water to make 50 gallons 
of the milk of lime. 

PREPARATION 

To prepare 50 ga llons of the 2-2-50 formula, proceed as follows: 

1. Put into the spray tank about 25 gallons of water and start the agitator. 

2. Stir up stock solution B thoroughly and 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 sulphate, so that it will be diluted as much 
as possible. 

4. As the last portion of bluestone solution is being poured into the spray 
tank, the last of the water should have been added and the tank be full. 

For ' more detailed information regarding the pr epara tion of bord eaux mix
ture, see Oregon Exp eriment Station Bulletin 259. 

PRECAUTIONS 

1. Use fresh quicklime of highest purity and avoid burning or drowning 
during the slaking process by adding just the right amount of water-not 
too little or too much. 

2. Do not mix the concentrated so lution s together at any tim e. 

3. Bordeaux mixture should be used immediately after preparation. If, 
fo r some reason , the bordeaux can not be used the day it is made, l of a n 
ounce of sugar may be added for each pound of copper sulphate u se d in 
making the spray mixture. Thus, for fifty gallons of 2-2-50 bordeaux, one 
teaspoo nful of sugar should be di sso lved and added. 

4. Clean water should be forced through the spray machine at the end 
of each ddy's spraying to avoid . corro sion of metal parts by the bord eaux . 
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SUMMARY OF CONTROL PROGRAM 

FOR WALNUT BLIGHT 

Spray material to use and concentration: boredaux 2-2-50 

Number and time of spray applications: 

( 1) Early prebloom. vVhen term inal leaves of the new 
shoots have sufficiently parted just barely to ex pose the 
young pistillate (female or nut-bearing) flowers. Pistils 
average about 1/ 16 of an inch in diameter (Figure 6, A). 
Either fish (salmon) oil or a heavy min era l spray oil at 
rate of l pint of oil to 100 ga llons of spray should be 
used in this application to reduce severity of foliage 
111jury. 

(2) Late J>reb/00111. Just as the first few pistillate flowers 
come inlo bloom but before the stigmas (blossom ends) 
of most of the female flowers open (Figure 6, B). Fish 
(salmon) oil or a hea vy mineral spray oil should be used 

· in this application at the rate of l pint of oil to 100 gal
lons of spray. 

(3) Postbloom . After majority of pistillate flowers have 
been pollinated, as indicated by presence of tiny brown 
spots in st igmas. At this time the young nut s will aver
age about 3/16 of an inch in diameter (about 2 weeks 
afte r late prebloom application in an average season) 
(Figure 6, C). 

Note: If litt le, or no rain falls before bloom, the ea rly pre
bloom application can be omitted . Never omit the late 
prebloom spray, as this is the most important application 
of a ll. 
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