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Summary 

PREFERRED MATERIALS AND BASIC SCHEDULE 

Dormant -

If scale or rosy aphid problems exist. 
DN- 289 or E lgetol 318 
Any time while dormant. 

Spring Diseases -

Powdery mildew, scab , cedar rust. 
(1) Prebloom and petal fall: Sulfur with zineb 

OR 
Sulfur ,>lus dodine plus zineb except on ye llow varieties. 

(2) First and se cond cover sprays: Captan with zineb 
OR 

\-vhr· re scab is a problem --
dodine plus captan plus zineb 

Summer Diseases--

Botryosphaeria rot, alternaria spot, sooty blotch, fly speck. 
Zineb 
Mid-June into August (to within 4 weeks of harvest if needed). 

INSECTS AND MITES 

Early-

(1) One application only of Chlorbenside (Mitox) at pink stage 
(2) Endrin--petal fall and 1st cover--curculio and leaf roller 

Mid-Season-

Sevin--2nd cover to fate June--gene ral insecticide but not effective 
against mites. If mites appear add Ke lthane. 

OR 
Guthion 3rd cover to late June--general insecticide and miticide 



Late Season--
Use Sevin or Guthion as in mid-season as needed to within 1 day of 
harvest with Sevin and 15 days of harvest with Guthion. 

Suggested Spray Program 

DORMANT SPRAY 

Scale--Where scale populations are heavy a dormant spray is ad
visable. Where infestations are light, summer sprays of parathion, 
Guthion or Sevin usually are adequate to prevent development of a scale 
problem. 

Rosy Aphids--A dormant spray is essential where rosy aphids are 
a problem, since there is no safe, reliable control later in the season. 

Use--For scale and rosy aphid control: 
DN 289 or Elgetol 318 at 3 qts. per 100 gals. 
These materials are safe any time from leaf fall until the buds 
swell. 
Freezing weather after application does not result in injury. 

PRE-BLOOM SPRAYS 
These are important mildew and scab sprays. Begin spraying as 

soon as the buds are open enough that the tight flower clusters inside 
can be seen. This is the prepink stage of bud development. Continue 
spraying at weekly intervals until the flowers begin to open. Where 
mildew was present last year a second spray should follow the first one 
within five days. 

Use--Sulfur plus zineb plus chlorbenside (Mitox) or a similar miticide. 

Paste type sulfurs are preferable at one-half regular dosage rate (the 
45% material at 6 lbs. or the 70% paste at 3 to 4 lbs. in 100 gals.). 

If apple grade wettable sulfur powders are used, add 4 lbs. in 100 gals. 
Add zineb at 1 lb. per 100 gals. 

Add chlorbenside, 40 % wettable powder, at 1 lb. per 100 gals. or a 
similar miticide at manufacturers recommended rate. Norn: See 
also Tedion, Genite and Kelthane. 

OR 
Where scab may be a problem, use dodine; plus sulfur; plus zineb; 
plus the miticide; except on Golden Delicious and other yellow 
varieties. The paste type sulfurs are preferred (the 45% pastes at 
4 lbs. , the 70% paste at 2 1/ 2 lbs. ; the apple grade wettable sul

fur powders at 2 1/2 lbs. in 100 gals.); plus zineb at l lb . ; plus 
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dodine at 1/ 4 lb.; plus Chlorbenside, 40% wettable powder at 1 lb" 
per 100 gals. or a similar miticide at manufacturer's recommended 
rate. 

Note--Also see discussion of Tedion, p 20. 
CAUTION--Do not use a captan-sulfur combination on Red Delicious as 

it may give undesirable leaf spotting. 
Powdery Mildew--The use of sulfur is suggested whether an orchard 

has had mildew or not. Where mildew has become well established, 
short intervals between sprays are important. 

European Red Mite--A single application of Chlorbenside (or a 
similar miticide) in the pink stage is suggested. Do not use later. 
These are usually ovicides affording a long period of protection. They 
are compatible with sulfur, captan, zineb and most other fungicides, but 
may be questionable with Karathane" 

Apple Scab--Dodine combinations have been very effective in re
ducing scab infection after early (bud break) rains or when circumstances 
have prevented the application of sprays on a regular protective schedule. 

FRUIT THINNING SPRAYS 

Fruit thinning sprays generally work best when applied separately 
from seasonal fungicides and insecticides. The separate treatment per
mits you to adjust to the amount of bloom on individual trees, giving 
heavy blooming trees thorough applications and light blooming trees 
less material or none. 

Suggestions for thinning sprays may be found in Missouri Experiment 
Station Bulletin 553, "Chemical Thinning of Apples." 

BLOSSOM SPRAYS 

Spraying during bloom is advisable to maintain fungicidal protection 
through a prolonged blooming period. Repeat sprays as necessary to 
maintain a seven or eight-day interval between applications. Exception: 
avoid spraying during a period of three or four days at or near full bloom. 
This is to minimize the adverse effect of sprays upon fruit set. Do not 
use insecticides. 

Use--Sulfur at one-half regular dosage rate (5 lbs. of the 45% or 3 lbs. 
of the wettable powder in 100 gals.) plus zineb at 1 lb. 

PETAL-FALL SPRAY 
Start when most of the petals have fallen or about 7 to 8 days after 

the last spray was started. If some bloom is still present at this time, 
apply the fungicides without insecticides to minimize bee poisoning. 

Use--Sulfur, preferably the wettable powders to reduce hazard of sulfur 
injury. Use the approximately 90% wettable powC:ers at 3 lbs. per 
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100 gals. ; plus zineb, 1 lb.; plus endrin 1/2 lb. of 50% or 1 lb. of 
25% wettable powder. 

OR 
Karathane 1/ 4 to 1/2 lb. depending upon mildew conditions; plus 
2 ozs. Triton B1956; plus 1 1/2 lbs. captan; plus 3/4 lb. zineb; 
plus endrin 1/2 lb. of 50% or 1 lb. of 25% wettable powder. 

OR 
Where scab may be a problem--dodine at 1/4 lb. per 100 gals.; 
plus wettable sulfur powders at 2 1/ 2 lbs. in 100 gals.; plus 1 lb. 
zineb; plus endrin, 1/2 lb. of 50% or 1 lb. of 25 % wettable powder, 
except on Golden Delicious and other yellow varieties. 

Note--Also see discussion of Tedion, p 20. Where leafrollers are not 
a problem but curculios are troublesome, use dieldrin instead of endrin 
at the same dosage. 

FIRST COVER SPRAY 

Begin about 10 days after the petal-fall spray was started. 
Use--Captan 11/2 lbs. 

Zineb 3/ 4 lb. 
Endrin, or dieldrin 1/2 lb. of 50 % or 1 lb. of 25 % wettable powder. 
If mildew has been a problem add Karathane 1/2 lb. and Triton 
B1956 at 2 ozs. or other good wetting agent. 

OR 
Where scab is a problem--dodine at 1/ 4 lb. in 100 gals.; plus 
1 lb. captan; plus 3/4 lb. zineb; plus endrin, or dieldrin 
1/2 lb. of 50 % or 1 lb. of 25% wettable powder. 

Note--See dodine p. 16 for use on Golden Delicious. 

SPECIAL MILDEW SPRAYS 

These are extra sprays to be directed against mildew alone in case 
the disease appears unexpectedly, or if early sprays have not been 
adequate, 

Use--Karathane 1/2 to 3/ 4 lb. plus 
Triton B-1956 at 2 ozs. or other good wetting agent 

OR 
Sulfur 2 lbs. wettable powder plus 
Triton B-1956 at 2 ozs. or other good wetting agent. 

Caution: Karathane is preferred at this time because of the risk of 
sulfur burn when sulfur is applied in the after bloom period. 

Note--Also see discussion of Tedion , p 20 . 

Remarks: 
The use of Triton B-1956 or other suitable spreader-sticker to get 

- 5 -



thorough wetting of the mildew fungus is important in getting a good kill. 
A wetting agent also reduces the hazard of both sulfur and Karathane 
injury. Apply as a drenching spray for more complete coverage. 

Two or more applications should be made at eight to 10-day intervals. 

SECOND COVER SPRAY 

Begin about 10 days after the first cover spray was started. 
Use--Captan 1 to l 1/ 2 lbs. 

Zineb 3/ 4 lb. 
Sevin 1 lb. 50% wettable powder or DDT 2 lbs. 50% wettable powder. 

OR 
Where scab is a problem--dodine at 1/ 4 lb. in 100 gals. plus 1 lb. 
captan plus 3/ 4 lb. zineb, plus 1 lb. Sevin or 2 lbs. DDT. 

TO LATE JUNE 

This is a period of variable length and the transition' period from 
spring disease to summer disease control. For economy and efficiency 
the timing of sprays should be adjusted to meet specific pest situations. 

The interval between sprays during this period usually sJ:iould not 
exceed 10 to 12 days. 

The program is built around codling moth control. Additions, dele
tions and other m_odifications are given under "Remarks. " 
Use--Sevin, 50% wettable powder at 2-100 as a general insecticide. 

CAUTION: Sevin does not control mites. 
OR 

Guthion, 25% wettable powder at 1-100 as a general insecticide and 
miticide. 

OR 

DDT, 50% wettable powder at 2 lbs. per 100 gals. for codling moth 
control. 

Caution: DDT favors build-up of mites, leafrollers and scales . 
Note--Add captan 1-100 plus 1 lb. zineb to protect against foliage in-

fection of apple cedar rust, late infection of scab and early infection 
of summer diseas0s . 

Remarks: 
Codling Moth--Sevin or Guthion is preferred, but if DDT if used, 

then supplement the DDT with 1/2 lb. of 15% wettable parathion for 
better codling moth control. However, do not use parathion unless a 
real need exists. 

Red-Banded Leaf Roller--With a DDT program use 1 lb. DDT plus 
2 lbs. TDE for the control of both codling moth and leaf roller when leaf 
rollers appear. See mites, below. 
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Forbes Scale--Scale crawlers appear from early to mid-June. When 
using a DDT program, use parathion, 1 1/2 lbs. cf 15% wettable powder 
per 100 gals. water in two applications at a seven-day interval. When 
parathion is being used, DDT may be omitted in the first application but 
should be added to the second one. If leaf rollers are present at this 
time, TDE may be omitted from both of these parathion sprays. 

Leaf Miners--The second brood of leaf miners usually appears 
early in June. · For control when using a DDT program, use 1 1/2 lbs. of 
parathion 15% wettable powder per 100 gals. of water. Since second 
brood leaf miners usually appear at about the same time as scale crawlers, 
the timing of sprays usually can be adjusted so that the scale sprays also 
will handle the leaf miner. This brood must be controlled to avoid late 
season injury. 

Mites--Neither DDT nor Sevin will check the buildup of mites. If 
mites appear with either of these programs, use Kelthane, Trithion or 
Tedion. See discussion of Tedion p. 20. 

Scab and Cedar Rust--If scab and/or cedar rust is a problem, use 
1 lb. of zineb with 1 lb. of captan into early June. 

Summer Diseases--Summer spraying with fungicides for protection 
against such diseases as Botryosphaeria rot, Alternaria spotting, fly 
speck and sooty blotch are advisable especially in wet seasons. Suggest
ed materials are zineb 2-100, or 1 lb. of zineb plus 1 lb. captan in 100 
gals. of water. Begin these sprays about mid-June and continue into 
August. 
Caution: 

DDT .should not be used within 30 days of harvest; lead arsenate 
within 40 days; TDE within 30 days; EPN within 21 days; Guthion within 
15 ctays; parathion within 14 days; Kelthane within seven days; malathion 
and TEPP within three days; or Sevin and Phosdrin within one day. Use 
Tedion only as directed on p. 20. 

These intervals must be considered at this time where early 
maturing varieties are being grown. 

MID-SEASON SPRAYS 

Early and mid-July (second brood codling moth) 
Use--Sevin 50% wettable powder, 2 lbs. per 100 gals. as a general 

insecticide. Since Sevin is not effective against mites, add 2 lbs. 
Kelthane wettable powder or 1 lb. Trithion 25% wettable powder if 
mites appear. Add 2 lbs. zineb or 1 lb. zineb plus 1 lb. captan. 

OR 
Guthion, 25rto wettable powder at 1-100 as a general insecticide and 
miticide. Add 2 lbs. zineb or 1 lb. zineb plus 1 lb. captan. 
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OR 
Diazinon 25% wettable at 2 lbs. --100 gals. water. Add 2 lbs. zineb 
or 1 lb. zineb plus 1 lb. captan. 

Remarks: 
Mites may build up with either a Diazinon or Sevin program. If 

mites appear, add 2 lbs. Kelthane wettable powder per 100 gals. of 
water or 1 lb. Trithion wettable powder. 

Caution: 
DDT should not be used within 30 days of harvest; lead arsenate 

within 40 days; TDE and Trithion within 30 days; Diazinon within 14 
days; EPN within 21 days; Guthion within 15 days; parathion within 14 
days; Kelthane within 7 days; malathion and TEPP within 3 days; and 
Phosdrin and Sevin within 1 day. 

LATE SEASON SPRAYS--AFTER MID-JULY 

Apply at two-week intervals 
Use--Zineb 2-100 or 1 lb. zineb plus 1 lb. captan into August or in very 

wet seasons to within 4 weeks of harvest on late maturing varieties . 
Add Sevin 50 % wettable po,vde r, 2 lbs. per 100 gals. if necessary 
for the control of Codling l\Joth, Red-Banded Leaf Roller or Un
spotted Tentiform Leafminer. If a mite problem develops add 2 lbs. 
Kelthane wettable powder or 1 lb. Trithion 25% wettable powder. 

OR 
Zineb, 2-100; or 1 lb. zineb plus 1 lb. captan into August or in very 
wet seasons to within 4 weeks of harvest on late maturing varieties. 
Add Guthion, 25% wettable powder at 1-100 if necessary for the 
control of Codling Moth, Red Banded Leaf Roller, Unspotted Tenti
form Leafminer or mites. 

OR 
Zineb, 2-100, or 1 lb. zineb plus 1 lb. captan into August or in very 
wet seasons to within 4 weeks of harvest on late maturing varieties. 
Add Diazinon 25% wettable powder a t 2-100 as necessary for the 
general control of insects and mites. If mites or red-banded leaf 
rollers build up shift to Guthion 1 lb. --100 gals. or s hift to Sevin 
50% wettable powder 2-100 plus either Kelthane wettable powder 
2-100, or to Trithion 25 % wettable powder 1-100. In an emergency, 
use Phosdrin, 1/ 4 lb. actual per 100 gals. 

Caution: 

DDT should not be used within 30 days of harvest; lead arsenate 
within 40 days; TDE and Trithion within 30 days; Guthion within 15 days; 
Diazinon within 14 days; EPN within 21 days; Kelthane within 7 days; 
malathion and TEPP within 3 days; and Phosdrin and Sevin within 1 day. 
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Scab Eradication 

The phenyl mercuries may be used in the calyx and first cover 
sprays where considerable scab has developed as the result of prebloom 
infection. To avoid a residue of mercury at harvest time no application 
of mercury should be made later than the first cover. 

Recent experience indicates that a phenyl mercury fungicide with 
captan is an effective combination for the inactivation of established 
scab lesions. We suggest dosage at one-half the regular rate when the 
two are used together. This is 1 lb. of captan with 1/2 pint of Puratized 
Agricultural Spray in 100 gals. Two applications in successive sprays 
at the regular interval of about eight days give best results. 

Other phenyl mercury compounds may be substituted for Puratized 
Agricultural Spray as follows: 

Puratized Apple Spray* . . . . . . . . . . . . . . 1/ 4 pint 
Tag Fungicide . . . 1/ 4 pint 
Coromec . • . • . 1/ 4 pint 
Coromec (powder) . 3 ounces 
Phix (powder) . . . 11/2 ounces 
*Puratized Apple Spray is not the same as Puratized Agricultural 
Spray. 

The combination of 1 1/2 pints of glyodin fungicide (Crag 341) with 
the above rates of phenyl mercury fungicide is also an effective scab 
eradicant. Glyodin, however, does not act as a corrective against 
arsenical injury if lead arsenate is used; also glyodin may cause russet
ing of Golden Delicious and others with cold weather early in the season. 

Sulfur, ferbam and zineb greatly reduce the fungicidal action of the 
phenyl mercuries. Such combinations are therefore of questionable 
value for scab eradication. 

Fireblight 

We suggest that you limit the antibiotic spray program for fireblight 
to the control of blossom blight. Start the spray schedule at full pink 
and terminate at calyx. Under normal weather conditions this would 
indicate a three-spray schedule. In an abnormally long blooming season 
a fourth spray might be necessary. 
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The Spray schedule: 
First Spray 
Second Spray 
Third Spray 
(*parts per million) 

Pink 
5 days later 

5-7 days later 

Antibiotic 
Streptomycin Equivalent 

100 ppm* 
50 ppm 
50 ppm 

The fourth spray , if necessary, could be put on five to seven days 
after the third application; the suggested concentration is 50 ppm. 

Compatibilities--On the basis of a limited amount of work, no ap
parent incompatibility has been observed between streptomycin at 50 
ppm or higher and such fungicides as captan, ferbam, wettable sulfur 
and the phenyl mercuries. 

Special Pest Discussion 

APPLE POWDERY MILDEW 

With the shift from sulfur to the synthetic, organic fungicides, 
apple powdery mildew has become a disease of economic importance in 
Missouri. Sulfur is specific for the powdery mildews and during the 
period it was in general use for scab control, apple mildew was effectively 
suppressed. Such or ganics as the thiocarbamates (zineb, ferbam, etc.), 
glyodin, captan , and dodine are of little or no value against diseases of 
this type. 

Although no serious outbreak of powdery mildew is known to have 
occurred the pas t several years in Missouri, the disease continues to be 
a threat and protection is advisable . 

Sulfur and Karathane a re the two materials generally used for the 
control of powdery mildew on apples. Each has an advantage for a 
particular place in the spray program. Sulfur is not only effective 
against mildew but is also effective against apple scab and certain 
minor apple diseases; Karathane has little practical value as an early 
season fungicide beyond control of mildew. Both materials are likely to 
cause injury under high temperature conditions but Karathane appears to 
have an 8-degree greater margin of smety. Sulfur in post bloom sprays 
may cause a russetting or dulling of the skin of Golden Delicious and 
sometimes other varieties while Karathane is less likely to damage the 
finish. 

The quantity of sulfur for the control of, or protection against, mil
de w is about 2 lbs. of actual sulfur. Where heavy mildew infections 
exist, sulfur should be included in the prebloom, petal fall and first 
cover sprays. If the disease persists, later applications of either sulfur 
at 2 lbs. actual o r , preferably , of Karathane at 1/ 2 lb. per 100 galso 
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should be applied 
For the control of mildew after the disease has become established, 

the addition of Triton B-1956 or other good spreader is important to in
sure thorough wetting of the mildew growth. A wetting agent also re
duces the risk of both sulfur and Karathane injury. Apply as a drenching 
spray for a more nearly complete wetting. 

For orchards where mildew has not become established, sulfur is 
suggested only in the prebloom and petal fall sprays (and bloom sprays if 
they are applied). 

SOOTY BLOTCH AND FLY SPECK 

The development of sooty blotch and fly speck is dependent to a 
marked degree upon weather conditions during the summer and fall. With 
dry weather through this period, they may not appear to any appreciable 
extent. Rains or dews, especially in low ground, may bring both sooty 
blotch and fly speck any time after the latter part of June. 

Lead arsenate in the calyx, first and second cover sprays delays the 
onset of sooty blotch until at least early in August. In many seasons such 
a program has provided protection until the end of the season. The com
monly used fungicides, on the other hand, provide protection for a some
what shorter time; with them, applications should begin by mid-June and 
if weather is favorable for infection they should be continued at two to 
three-week intervals until within 4 weeks of harvest time. 

Zineb at 2 lbs. in 100 gals. is the preferred fungicide, but zineb at 
1 lb. plus captan 1 lb. in 100 gals. may be used for sooty blotch and fly 
speck control. 

Should sooty blotch appear unexpectedly it can be removed effectively 
if special sprays are applied just as the lesions begin to appear. Zineb 
may be used for this purpose, using it at 2 lbs. per 100 gals. with 2 ozs. 
of Triton B1956 or other effective wetting agent. Two sprays should be 
applied about 10 days apart. It is important, however, that eradicative 
sprays be applied when the lesions are still young, otherwise effective 
erasure will not be obtained. 

APPLE BLOTCH 

Ferbam has been recommended for the control of apple blotch where 
this disease may be a problem on Duchess or other varieties. Informa
tion from other areas indicates that Zineb is also effective. 

The suggested dosage rate is 11/2 lbs. in 100 gals. for either 
ferbam or zineb. One lb. zineb plus 1 lb. of captan is also reported as 
quite effective. The effectiveness of captan alone is uncertain. 

The first spray should be applied about 10 days after petal fall. On 
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Duchess and other swnmer varieties, two additional applications should 
be made. In cool seasons when growth is slow, a total of four applica
tions is advisable. On fall varieties four or five applications are usually 
sufficient. 

BITTER ROT 

Bitter rot sprays should begin in late June and a protective cover 
should be maintained through the remainder of the swnmer. Bitter rot 
is difficult to check after it appears, especially with warm moist weather. 

The suggested control is to use zineb at 2 lbs. or captan at 2 lbs. 
in 100 gals. ; or, a combination of 1 lb. of each. Sprays should be 
applied through July and with warm, humid weather, into August. 

Ferbam has been effective against bitter rot but when applied in mid
summer and later it may leave an objectionable black residue on the 
fruit. This is especially noticeable on yellow-skinned varieties. Also, 
ferbam may cause extensive lenticel enlargement on Golden Delicious 
and shows a tendency to induce lenticel enlargement on Stayman Winesap 
and Delicious. 

BOTRYOSPHAERIA ROT 

Sporadic outbreaks of this fruit rot of apples have occurred in recent 
years in most Missouri orchards. Golden Delicious has been the most 
severely affected although Rome is quite susceptible and Red Delicious 
is subject to infection. 

The disease is perhaps most conspicuous on Golden Delicious. In
fections appear as small brown spots surrounded by a red band on this 
va riety. While the fruit is immature, the infection grows slowly but as 
the fruit ripens rotting progresses rapidly. Affected tissue is rather 
soft and brown, resembling black rot somewhat but softer and lighter in 
color. 

At present, captan or zineb, or a combination of the two is generally 
suggested for control of this disease. Applications should begin not later 
than the latter part of June and be continued well into August. 

ALTERNARIA SPOT--Alternaria (mali) 
Alternaria spot also known as cork spot is comparatively new as a 

disease of economic importance in Missouri. The first outbreak of this 
disease occurred on Jonathans in 1958 in a number of commercial 
orchards. It developed to a moderate extent on Jonathans in several 
or chards in both 1959 and 1960. 

On J ona than apples, the individua l lesions are greenish to dark 
br own in c olor , irregularly and often indistinctly circular in outline 
and usually not over 1/16 inch in diameter. Many s pots have a dark 
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center with a greenish border. Ordinarily, each infection develops as 
a distinct and separate spot with no great amount of coalescence. One 
to two hundred spots per apple is not uncommon on heavily infected fruit. 

On Golden Delicious apples, circular spots about 1/16 inch in dia
meter with dark centers and red borders have been associated with heavy 
Alternaria leaf infections. 

Alternaria spot--first becomes visible on the fruit late in the summer 
Zineb at 2 lbs. per 100 gals. applied from mid-June to mid-August 

(later with wet weather) has given outstanding control. 

CDDLlNG MOTH 

This pest continues to be the most important apple insect in Mis
souri. The past several seasons a full third brood of codling moths has 
been present. The most effective program is to use 'Sevin through the 
first brood and change to Diazinon or Guthion for second and third brood 
control. 

RED-BANDED LEAF ROLLER 

Although TDE generally gives effective and economical control, 
in a number of Missouri orchards it has been inadequate. Sevin, at the 
2-lb. rate, appears to be effective but erratic; Diazinon is merely sup
pressive; Guthion, in mid and late season is effective. For early season 
control of both curculios and leafrollers, endrin appears to be the only 
effective material. Phosdrin is valuable for late season control. 

SPIDER MITES 

Several species of spider mites attack apples in Missouri. Hot, dry 
weather is very favorable for a rapid development of destructive popula
tions. Make frequent inspections during hot, dry weather for a build-up 
of mites before there is visible injury. A single application of chlorben
side in the pink stage of bud development may give season-long protection 
from European Red l\Iites. Kelthane and Tedion are suggested for early 
to mid-season use. Parathion, Trithion, malathion and TEPP are useful 
for quickly reducing a mite µ>pulation. 

SCALE INSECTS 

Forbes scale continues to be the most persistent scale insect pro
blem of Missouri producers. Under normal conditions this insect pro
duces two distinct generations each year. The first generation of craw
lers appears sometime in August. Parathion used against the first 
brood is our most effective control method. EPN and malathion are not 
as efficient, but may be used. Sevin and Guthion appear to give excel
lent control also. 
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Dormant sprays are effective but cannot be relied upon to eradicate 
an infestation as the June sprays can. They are most effective in sup
pressing infestations and keeping the population at a low level. Where 
the scale problem is minor in nature, dormant sprays may be used 
effectively to keep it at a low level and perhaps avoid the necessity of 
using phosphorus insecticides early in the season. Where infestation 
is severe, dormant sprays are valuable to check the damage until time 
for the June sprays. 

UNSPOTTED TENTIFORM LEAFMINER 

Since 1954 this insect has developed into a major nuisance in al
most all Missouri apple orchards, although it was not much trouble in 
1958 and practically absent in 1959, 1960, and 1961. 

Four or five generations may be produced annua lly, the broods de
veloping approximately at monthly intervals beginning about the first 
week of May. Parathion, EPN, Guthion and Diazinon at regular rates 
are effective in control while malathion must be used at a very high 
dosage rate for satisfactory results. Severe defoliation in late season 
due to these insects may prevent ripening of the fruit. 

PLUM CURCULlO 

Adult beetles disfigure the fruit by feeding and egg laying and the 
grubs burrow in the fruit. The adults are normally absent from mid
June until about April. Greatest injury occurs early in the season in 
the period from pre bloom through second cover. The grubs or larvae 
go into the ground to transform to adults. In some years at least a 
partial second brood is produced but this occurs primarily on peaches. 
Lead arsenate is inadequate to control this insect but appears to reduce 
its egg-laying capacity. Early season use of endrin or dieldrin, follow
ed by Sevin, parathion, EPN, or Guthion in June is very effective in 
eliminating heavy infestations. Dieldrin appears to be more effective 
for early season control than endrin. 

Comments on Spray Materials and Combinations 

SULFUR 

Sulfur is one of two materials available for powdery mildew control. 
It is like ly to cause injury with temperatures above 90°F. Paste sulfurs 
are preferred for prebloom application because of greater adhesiveness. 
Wettable powders are safer in post bloom sprays since they tend to 
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blotch, fly speck, apple blotch, black rot, botryosphaeria rot, bitter rot 
and Alternaria spot. 

GLYODIN 

A glyodin-phenyl mercury combination is an especially effective 
spray for scab control. However, it has beeri reported that glyodin 
early in the season under low temperature conditions may induce fruit 
russeting. Repeated sprays of glyodin early in the season have caused 
russeting of Golden Delicious. 

PHENYL MERCURIES 

These are excellent scab eradicants. For a general protective 
program they may be combined with captan or glyodin but their · 
eradicative activity is reduced by sulfur, ferbam and zineb. 

To avoid a mercury residue at harvest, applications should not be 
made later than the first cover spray and this at one-half the full dosage 
rate. Furthermore, summer sprays are often injurious. 

DODINE (CYPREX) 

Dodine is a comparatively new fungicide, highly effective against 
apple scab. With some restrictions, it appears to be an excellent 
material to include in the fungicide program, especially where scab is, 
or may become a problem. 

Since dodine is only moderately effective against cedar rust, its use 
in combination with zineb is advisable. Also, being of little or no value 
against powdery mildew, sulfur should be included in the early season 
combinations of dodine. In after bloom sprays, combinations including 
dodine and Karathane may be used where mildew is a problem. 

Combinations of dodine suggested as early season sprays on com
mercial varieties of apples other than Golden Delicious and Grimes 
Golden are: 

For prebloom and petal fall periods--
Dodine (Cyprex at l/4 lb.-100 gals.; plus about 2 lbs. of actual 

sulfur; plus zineb 1 lb. 
For the early cover sprays change to--
Dodine--1/4 lb.; plus captan--3/4 lb.; plus zineb--3/4 lb. 
Dodine is not effective against bitter rot, black rot, Botrysosphaeria, 

or Alternaria spot. 
Dodine at 1/2 lb. -100 gals. and higher dosage rates consitently has 

resulted in an undesirable amount of fruit russet on Golden Delicious, 
but lower dosage rates have been found to be much safer. In tests con
ducted in 1960 and 1961, dodine at l/4 lb.-100 gals. in combination with 
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3/ 4 lb. capta.n and 1/ 2 lb. zineb as safeners gave fruit with almost as 
good finish as a standard capta.n-zineb program. Results to date, how
ever, indicate that 1/4 lb. of dodine with sulfur and zineb (without capta.n) 
is of questionable safety where a high finish on Golden Delicious is 
desired . 

On Delicious, Jonathan, and Winesap varieties, dosage rates as 
high as 1 lb. per 100 gals. have had no deleterious effect upon fruit 
finish. 

No foliage injury has been noted on any variety in any of our tests. 

KARATHANE 

This is a dinitro compound which is a good control for powdery mil
dew, but is of little or no practical value in the control of other major 
diseases of the apple. It has, however, at rather low dosage rates, 
shown marked suppressive activity against mites. For the present it 
is suggested that a wetting agent be used with Karathane for powdery 
mildew control. 

Karathane may cause appreciable injury at high temperatures. It is 
reported, however, to have about an 8-degree margin of safety over 
sulfur. In our tests to date, Karathane as high as 3/4 lb. in 100 gals. 
has had no noticeable effect upon the finish of Jonathan and Red Delicious. 
Its effect on Golden Delicious is uncertain. There are indications that 
where Goldens have been damaged by cold weather, Karathane with a 
wetting agent may increase the amount of russeting. 

DDT 

This has been the standard early to mid-season material for codling 
moth control but under high temperature-low humidity conditions it 
should be fortified with parathion or EPN. Considering the better spray 
chemicals now available, the disadvantages of DDT overshadow its ad
vantages. 

l\IETHOXYCHLOR 

Methoxychlor may be used in che July sprays where curculio is a 
problem. Early in the season it nas caused russeting of Golden Delicious . 

SEVIN 

Under Missouri conditions on apples Sevin has been shown to beef
fecti ve against many insects including codling moths, scale insects, 
plum curculios and aphids. It is ineffective for mite control. 

It offers little hazard to the operator since it is not absorbed 
through the skin. It should not be used under Missouri conditions earlier 
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than the second cover. 

TDE (DDD) 

TDE is specific for red-banded leaf roller, but is not very effective 
against the other major apple insects of Missouri. From injury and com
patibility standpoints the wettable powders are to be preferred to emul
sion formulations. In some Missouri orchards, leafrollers appear to be 
resistant to TDE. 

DIELDRIN 

This is a chlorinated hydrocarbon with a long residual toxicity. It is 
very effective against plum curculio and is useful in controlling stink 
bugs. Where leafrollers a re not a problem, it is preferred over endrin 
for plum curculio control. It should be handled with care. 

Dieldrin-Guthion combinations have been reported as having caused 
injury. Avoid these combinations. 

ENDRIN 

A chlorinated hydrocarbon related to dieldrin, endrin has been shown 
to be effective against both red-banded leafrollers and plum curculios. It 

is therefore valuable for early season use where leafrollers are a problem. 
It is extremely toxic and should be handled with great care. 

PARATHION 

Being a general insecticide and also an acaricide (miticide), parathion 
may be used in a limited number of summer sprays as a single material 
for the control of all the more common insects and mites (including San 
Jose and Forbes scales). Because of the hazard of fruit spotting, 
especially on Jonathans, three or no more than four applications of full 
dosage parathion are advisable. Repeated applications at reduced dosage 
have also resulted in injury in some instances. 

With present information indicating considerable hazard of fruit rus
set, especially on Golden Delicious, parathion, like all other organic 
phosphates, is considered undesirable in the calyx and early cover sprays. 

EPN 

This is a close relative, chemically, to parathion. It acts much 
the same as parathion and has the advantage of a longer residual effect. 
However, in our tests it has not been as effective in controlling scale 
insects. It is somewhat less toxic to the operator than parathion. 
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DIAZINON 

This is an organic phosphate intermediate in toxicity between EPN 
and malathion. Its greatest virtue lies in its effectiveness against a 
wide range of insect pests of apples and its long residual toxicity. It is 
especially useful under drought conditions. Under conditions of higher 
humidity and lower temperatures, its residual toxicity is reduced. In 
mid-season it may be used at full strength (2 lbs. 25% wettable per 100 
gals.). It is similar to parathion in compatibility with other pesticides 
and may be used to within 14 days of harvest. It will not eradicate a 
heavy mite or leafroller infestation but acts as a suppressant where infes
tations are light. 

MALATHION 

This is another phosphorus insecticide of the parathion, EPN and 
Diazinon type but considerably less toxic to humans. Its effectiveness 
against apple insects is, in general, less than that of its relatives, 
especially against scale insects and leafminers. However, it is quite 
effective against mites and under drought conditions, especially, it is 
about as effective as unfortified DDT against codling moths. Its residual 
toxicity is quite short and it may therefore be used to within three days 
of harvest. 

PHOSDRIN 

This is s. d2.ngerous systemic insecticide with an extremely short 
residual toxicity. Hence it may be used to within one day of harvest. 
It is extremely toxic to m an and must be handled with great cam. It 
has USDA approval for use against red-banded leafrollers, aphids, mites, 
grasshoppers and lygus bugs. Being an organic phosphate it should not 
be used before mid-season (July), but may be exti-emely r.seful just 
before harvest. 

TEPP 
Tetraethyl pyrophosphate (TEPP) is also an extremely hazardous 

material from the standpoint of human toxicity. However, it disappears 
very rapidly from sprayed trees and is useful as a short-residual spray 
against mites. Within a day or two after it is applied no residue is 
detectable. Great care should be exercised in handling the concentrate 
and in getting the spray on the trees. 

KELTHANE 

This is a chlorinated hydrocarbon with good residual toxicity and 
effectiveness against orchard mites. It is relatively safe to use from 
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the operator's standpoint. 

CHLORBENSIDE 

This material is most effective as an ovicide to kill the eggs of 
European Red Mites. It is not hazardous to the operator and is not a 
phosphate. It has a long residual toxicity against newly hatched mites. 
It should be used only in prebloom applications. The brand name is 
Mitox. 

TEDION 

This miticide is most effective when applied ahead of or during 
hatching of mite eggs. It is relatively free of hazard to the operator. 

Tedion should be used only according to the following restrictions: 
(A) When oil or phosphate-oil sprays have not been used in the dormant 
or delayed dormant period, apply 1 lb. per 100 gallons of water when 
overwintering eggs start to hatch or 1/2 lb. in pink and petal fall sprays. 
Make 3 additional applications of 1/2 lb. per 100 gallons at first, third, 
and fifth cover sprays. In no case should the interval between these 
applications exceed 30 days. (B) When oil or phosphate-oil sprays have 
been used in the dormant or delayed dormant period, apply 1 lb. per 
100 gallons a t first cover or 1/2 lb. per 100 gallons at petal fall and 
first cover. Make 2 additional applications using 1/2 lb. in 100 gallons 
water at third and fifth covers . In any case, pomace must not be fed to 
livestock. Do not use Te dion later than in the fifth cover spray. 

GUTHION 

This is a phosphate material which is very effective for mite and 
insect control in orchards. It is quite toxic and must be handled with 
great care. Being a phosphate it should not be used before mid-June. 
Under Missouri conditions it has an effective residua l toxicity of 10 to 12 
days. 

Since Guthion-dieldl'in combinations have been reported as phytotoxic, 
such combinations should be avoided. 

TRITHION 

This is another organic phosphate with apparently excellent mit e con
trolling properties . Under Missouri conditions its performance has been 
erratic. It ha s fast knock-down activity on mites and fair activity against 
codling moths. Unfortunately it accentuates captan spot on susceptible 
varieties. 
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GENITE 

This is an ovicide particularly effective against European red mite 
eggs. At 1 1/2 lbs. per 100 of the 50% wettable powder in the pink spray 
it has given season long control of these mites. 

A Lead Arsenate Program 

In view of the availability of more efficient insecticides, lead 
arsenate is not included in the suggested spray schedule. However, it 
is not without merit, especially as a fungicide, and for those who have 
been getting satisfactory results and may wish to continue with it, the 
following comments and suggestions are made: 

First: It is important that an arsenical safener be kept in the 
schedule. 

(a) Ferbam is probably the most efficient arsenical corrective 
but may adversely affect the finish of Golden Delicious and may contri
bute to lenticel enlargement on Red Delicious. 

(b) Captan is an effective safener and is used extensively in com
bination with lead arsenate . However, the residual protection is shorter 
than with ferbam but when 1 lb. or more of captan is used in at least 
two sprays following the last application of lead arsenate there appears 
to be very little risk of serious arsenical foliage injury. 

(c) Zineb is not an adequate safener for lead arsenate at 2 and 3 
pound levels. 

Second: The use of captan as an arsenical safener complicates the 
use of sulfur for mildew c ontrol. 

(a) Captan-sulfur combinations may cause an undesirable amount 
of leaf spotting on Red Delicious (and related varieties) and Stayman 
Winesap, but not on other varieties commonly grown in Missouri. 

Therefore where lead arsenate is used with sulfur (captan being 
omitted) substitute ferbam for zineb since zineb is not an adequate 
arsenical safener . 

(b) Lead arsenate may be used with Karathane where Karathane is 
used for mildew control and in combination with captan and zineb but 
without sulfur. 

Third: Heavy or frequent spraying of lead arsenate early in the . 
season may result in appreciable blossom end arsenical injury even in 
combination with captan. This has been noted on Jonathan and Golden 
Delicious and may occur on other varieties. 

In the case of Jonathan, considerable fruit loss has occurred in wet 
seasons from blossom end black rot infections following arsenical 
injury. Golden Delic ious appears to be rather resistant to black rot a nd 
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no blossom end infections following arsenical injury have been observed 
on this variety. 

Fourth: Lead arsenate at 2-100 at petal fall and in the early cover 
sprays affords a greater margin of protection against several of the 
summer diseases, apparently by providing longer residual fungicidal 
activity. 

Fifth: With a 40-day interval restriction on lead arsenate, it should 
not be applied later than mid-June on fall and winter varieties and dis
continued at least 40 days before harvest on summer varieties. 

Sixth: With a lead arsenate program, endrin and dieldrin may be 
omitted where a curculio problem does not exist and where leaf rollers 
are not a problem. 

Spray Residues 

Public Law 518, 83rd Congress (more commonly known as the 
Miller Bill, or the Miller Amendment to the Federal Food, Drug and 
Cosmetic Act) provides that tolerances for pesticide residues which 
will be safe for the consumer shall be set by the Federal Food and 
Drug Administration. This agency is part of the U.S. Department of 
Health, Education and Welfare. The U.S. Department of Agriculture, 
on the other hand, is responsible for seeing that label claims for pesti
cides are valid as to use, chemical analysis, and safe intervals. Be
tween these two agencies, both the user and the consumer are protected. 

It should be noted, however, that it is the grower's responsibility 
to see that residues on fruits are within the tolerances set by law. 

The following chart is given to assist the grower. It shows the 
tolerances set for many of the pesticides used on apples and suggested 
safe intervals between harvest and last spray application. A tolerance 
of zero means that either the material has not been approved or that it 
is too toxic to permit any residues on consumable products. A material 
marked as exempt means that it is either non-hazardous or that its 
proper use will result in no residue being present at harvest. The 
suggested intervals are only suggestions and are subject to change as 
more knowledge about these chemicals accumulates. 

In the following chart, wherever the suggested interval is less than 
that given by the manufacturer of any of the formulations, our suggestion 
is to be considered invalid and the interval given on the label by the 
manufacturei:: is to be considered as correct. We assume no responsi
bility for the accuracy of the chart although to the best of our knowledge, 
it reflects as nearly as possible, the tolerances and intervals allowed by 
law. 
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TOLERANCES ARE GIVEN IN PARTS PER MILLION (PPM) 

COMPOUND TOLERANCE SUGGESTED INTERVAL 
DAYS 

Bordeaux Mixture exempt 14 

Captan 100 ppm no limit 

Chlorbenside 3 ppm 7 

Chlorobenzilate 5 ppm 14 

DDT 7 ppm 30; not more than five 
applications on fruit. 

Diazinon 0. 75 ppm 14 

Dieldrin O. 25 ppm 45 

DN-289 zero dormant only 

Dodine 5 ppm 7 

Dormant Oils exempt dormant only 

Elgetol 318 zero dormant only 

Endrin zero no later than 1st cover 

EPN 3 ppm 21 

Ferbam 7 ppm 7 

Genite zero pink or prepink only 

Glyodin 5 ppm 5 

Guthion 2 ppm 15 

Karathane zero 21 
Kelthane 5 ppm 7 

Lead Arsenate (3. 5 ppm arsenic 40: or 30 and remove 
(7 ppm combined excess at harvest 
lead 

Lime-sulfur exempt dormant only 
Malathion 8 ppm 3 

Methoxychlor 14 ppm 7 

Naphthaleneacetic acid 1 ppm 5 
Parathion 1 ppm 14 
Phenyl Mercury zero no later than petal fall 

Phosdrin 0.5 1 

Sevin 10 ppm 1 
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TOLERANCES ARE GIVEN IN PARTS PER MILLION (PPM) 
(CONTINUED) 

COMPOUND TOLERANCE SUGGESTED INTERVAL 
DAYS 

Streptomycin zero do not apply after fruit 
is visible 

Sulfur exempt 

Systox 0. 75 ppm 21 

TDE 7 ppm 30 

Tedion 5 ppm no later than 5th cover 

TEPP zero 3 

Trithion 0. 8 ppm 30 

Zineb 7 ppm no time limitations 
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SPRAY MATERIALS 
COMPATIBILITY CHART 

The compatibility ratings are based upon the general run of the type of formulations in
dicated in the chart. There have been instances, however, of differences in the com
patibility of different brands of the same spray chemical, due apparently, to differences 
in the formulating agents used. 

Gray - Compatible: generally satisfactory when 
used as suggested. 

Black - Not compatible: not safe or otherwise not 
satisfactory. 

X - Useful with restrictions. 
? Questionable safety or effectiveness; or, in

formation lacking. 

Xl - reduced effectiveness. 
X2 - effective at first but period of 

effectiveness shortened. 
X3 - may give arsenical injury unless 

an arsenical corrective is added. 
X4 - may cause appreciable leaf spot

ting on Delicious and Stayman, 
especially if a wetting agent is 
added. 

Note - Ferbam-parathion; a lso 
ferbam-phenyl mercury 
combinations have at 
times caused injury. 







Issued in furtherance of cooperative extension work, acts of May 8 
and June 30, 1914, in cooperation with the United States Depart
ment of Agriculture. C. B. Ratchford, Director, Cooperative Ex
tension Service, University of Missouri, Columbia, Mo. 



University Libraries  
University of Missouri 
 
Digitization Information Page 
 
 
Local identifier   C756-1962 
 
Source information 
 
    Format   Book  
    Content type   Text /Text with images 
    Source ID   Gift copy not added to collection  
    Notes    
 
Capture information 
 
    Date captured  November 2019 
    Scanner manufacturer Fujitsu 
    Scanner model  fi-7460  
    Scanning system software ScandAll Pro v. 2.1.5 Premium 
    Optical resolution  600 dpi 
    Color settings     8 bit grayscale 
    File types   tiff 
 
Derivatives - Access copy 
 
    Compression   Tiff: LZW compression 
    Editing software  Adobe Photoshop CC 
    Resolution   600 dpi 
    Color    grayscale for rest  
    File types   pdf created from tiffs 

Notes   Images cropped, straightened, and brightened  
    Canvas size: 6 x 9 

 




