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Technical Bulletin No. 852 o May 1943

“Experiments With Oils and Lime-Sulfur for
the Control of the Salg Jose Scale on
Peach Trees in the South

By Ouivir L Svarr, enlomologist, and J. R, Tuomsox, Jr., junior entomologist,
Division of Fruit Laseet Investigations. Bureau of Enlomalogy and Plant Quaran-
tine, Agricultural Research Adminisiralion
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INTRODUCTION

Mren

= The San Jose scale {Aspidiotus perniciosus Comst.), a destructive
gest of peach, apple, pear, plum, and other deciduous fruit trees is
wery abundant in the South, where reproduction may be continuous
throughout the year. The inscct takes its nourishment by sucking
the sap from the tree, which ot first merely cheeks growth, but as the
infestation increases, limbs are killed and finally the tree dics. In-
fested peach trees are usually killpd in a few scasons, or are so weak-
enced as to be subject to attack by other pests. The preservation of
Frees for the production of fvuit essential 1o a well-balanced dict, is
Sital to the war offort, and the cffeetive control of the San Jose scale
M4 an important requirement for thal purposc.

rz Lime-sullur came into general use for the control of this inscet
“®bout 1900, and until 1922 it was the most popular spray for use
tHgainst scale insccts,  Sinee 1922, however, the oil sprays have been
~Lonsidered more effective than lime-sulfur against scale insects and
have largely supplanted it as an insecticide for the dormant spray.
Experiments in the control of the San Jose scule on peach trees have
been in progress at the peach insect laboratory of the Bureau of
Entomology and Plant Quarantine at Fort Valley, Ga., since 1922,

1 Submilted for publication Jauw, 18, 1943,
S240TN—43




2 PECHNICAL BULLETIN §32, U. $. DEFT. OF AGRICULTURE

A bulletin ? issued in 1931 gave the results of the work on this project
to the spring of 1929, Tho present bulletin gives the results of ex-
perimenis conducted at Fort Valley during the 13-year period from
the fall of 1929 to the spring of 1942 and deals with additional phases
-of the San Jose seale problem.

EFFECTIVENESS OF BLENDED OlLS AS COMPARED WITH
STRAIGHT-RUN 0118 FOR THE CONTROL OF THE SAN
JUSE SCALE
Blended oils for spraving purposes have appeared on the market

during reeent years, and fruit growers are often able o buy these

blends at a lower price than (hal asked for straight-run oils,  TFo
determine the comparative elfectiveness of blended oils and straight-
run oils for the control of the San Jose scale on peach {rees, extensive
spraying experiments with 14 oils at 2 strengths were condueted during
the winters of 1935-36 and 1936-37.  The blended oils were prepared
in (he laboratory by combiniug different oils in trial lests wntil nuix-
tures of the desived eharacteristies were obtained.  The methods and
seale counls employed Tor these and all other experiments reported in

this Lulleiin are the same as those used for tlie earlier experiments s

deseribed on pages 24 {o 26 of Techuical Bulletin 233, jusi referred Lo,

excepl {hat when considerable rainy weather occurred during the
first month after spraying, the migeval between the time of application
and {he noling of results from oil sprays was longer than U month.

A period of T manth belween the spraying and the counts of tive aud

dead scales for results from oil sprays is not sufficient for accurate

counts when rainy weather prevails during (he first month alter
spraying. Under such conditions a period of from 43 to 52 days
after the application of wir oil spray is required for the dead seales to
dry sulficiently for definite classification as dead.
The following formula was used for the computation ol percenlage
control for {hese awd all other experiments reported in this bulletin:
Pereentage contrel :‘J’:}Xéx 100
when L {=ratio of the pereentage alive W rheeka ut the close of {he
experiment to the pereentage alive in eheeks at the begin-
ning of the experiment.
X pereentage alive in sprayed plats before trealment.
Z=pereeniage alive in sprayed plats alter treatment.
The standard ervor [or ench pereentage control reported in this
Bulletin was determined by the lollowing [ormulas
2 S
AXN Z2 T (AXF
where 87= stundard error of Z.
Sz =standard crror of X
Table | gives the resulis of the experiments to determine the con-
paralive effectivencss of blended oils and straight-run oils.
mn_ G, ond Svare, 0. [, PETROLECM DILY ANXD OIL EMULRIONS A3 INBECTICIDES, AND THEIR

USE AGAMNET THE SAY JOSE SCALE 05 PEACH TRERA 1% THE s00til UL S, Dept, Awr. Tech, Bul. 253, 48 pp.,
g, 1931,




OILS AND LIME-SULFUR FOR CONTROL OF SAN JOSE SCALE 3 :

TaBre 1.—Resulls of expertments fo delermine lthe comﬁaraiivc effecliveness of
Yended oils and streight-run oils for the control of the San Jose scele, Fort
Valley, Ga., 15835-37

P, Control of the San
Viscosity \]“‘“lémy Jose seale with—
Savhoit | {1053 dur-
at ° hmg‘-‘
l;’&ff‘b“; percent | 3-percent

< p emulsion | emulsion

Season Wi af ail

Percent DPercent Pereent
1835462, ... Strnight run. e oo Lol 1) 71 8134
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t Teavy, heating ralns had (el during the vight fallowing the appliention of gils in tesis 1 to 10 nod on the
day ofter these eils were applied way huve fowered the control of the senle, especially from ails 9 and 10,
which were applicdl Inte o thy afternoon,

* A nunther of senles were kitied by the twice-stablicd Indyhectle, Chitocorus atigima (Say). 'This was prob-
ably the reasan for the high perceninpe of contrel shown for this blended oil of low vigeosity.

3 These :!-I}cr('onl. olls had been npplied to dumy trees, which probabiy neeonnts for the percentage controd
of tha scale hejug practeaily oo beter thnn Lhat froin the 3-percent screnglh of the spineg oils,

In seven tests blended oils at 2- and 3-percent strengths gave juss
as good confrol of the San Jose scale on peach trees as the seven
straight-run cils at the same strengths with which ench was compared.
Thercfore, the results of these experiments warrand the conclusion that
a blended oil is just as cffective ns a straight-run oil for the control of
the Ban Jose seale.

RELATION .OF VOLATILITY OF LUBRICATING OIL TO
CONTROL OF THE SAN JOSE SCALE

Although considerable work has been done on the value of viscosity,
unsulphonated residue, and certain other properties of lubricating oils
as measures of toxicity to the San dose seale, Iitlle is known shout the
relation of volatility of oils to the control of that insect, Experiments
conducted previous to tha fall of 1929 indicated that volalility up to
1.75 percent has little influence on foxicity when oils of sulliciently
higlh viscosily are used. Extensive spraving experimenis were con-
ducted during the § dormant seasons of peacly trees from the fall of
1932 to the spring of 1938 to delermine whether the volalility of
lubrieating oil has o value as 2 measure of toxicity to the San Jose
seale.  The most significant resolts were ebtained during the winters
of 1035-36, 1936-37, and 1937-38, when 20 lubricating oils with
volatilities ranging from 0.3 to 13 percent and with practically the
" same viscosity were used al two strengths®  Some of these oils were
used #s purchased in the open markel whereas olhers were produced
by blending different eils.  The results of these experiments are given
in table 2,

5 Valntility as repoerted in th. i bulietin was determined according to tha following methed:  Pat 20 groms
of pil in A Fla-ineh crysoadizing dish, aodd heat ad 1107 C, for 4 bours in aw eleetric oven.  Raweigh, nnd ceport
{oss b weight ns pereent vedatility,
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Taprn 2.—Experiments on the relation of volatility of oils to conirol of the San Jose
scale on poach trees at Fort Valley, (a., 1936-38

Volntility Conirolnf the 8rn Jose

{loss dur- { Viscosity sedle with—
Test No. Serson ing4 | (Snybolt

o
I]ui)';:orsca}t. nE 1H° FLY Sqiereent | 3-percent

cmtlsion | anulsion

DPercent | Seconds Pereant Pereent
LEA) A0 87 GREG
2 140, 2

ket il
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According to these experiments, best results in the control of the
San Jose scale are obtained from mineral oils with a volatility of not
more than 1 percent. In general scale control was greatly reduced
with oils having a volatility of from 5 to 13 pereent.

RELATION OF VISCOSITY OF LUBRICATING OI1. TO CONTROL
OF THE SAN JOSE SCALE

Experiments conducted previous to the fall of 1929 showed that the
viscosity of an eil is the most accurate measure of ifs toxicity when
used as & dormant spray for the control of the San Jose scule, and that
for best results $he oil should have a viscosity (Saybolt at 100° F.)
of at least 125 seconds. These results have been confivmed by further
experiments conducted at Fort Valley on the relation of viscosity of
an oil to control of the San Jose scale on peach trees, the most sig-
nificant results of which were obtained during the season of 1931-32
and are given in table 3.

Taune 3.—FEzperiments on the relation of viscosity of 6ils lo conlrol of the San Jose
seale on peach trees at Forl Valley, Ga., seasen «f 1931-32

Control of the San i Caontrol of 1he San
Viseosity Jose seale with-— Viscasity Jose seale with—
b raxo, | Gl

P 2-pereent | 3-npereent ¥a Sporeont | 3-percent
mnulsion | ciauision emulsion | einulsion

Test No.

Secanids Percemt Pereent Meconds | Perest Pereent
89

Sh.8LMLOH 5. L Ha|...
85).... LT A g b PP am .
i, ... 2 900 = . aus § 92 4kl 8 .

WO ELOH S L 370 | 93.31.9
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DILS AND LAME-SULFUR FOR CONTROL OF SAN JOSE SCALE a

There was & trend towanrd poorer results with oils having viscosities
less than 100 seconds when these weve used at the 3-percent strength,
At the 2-percent strength, oils having viscosities of 295 and 370
seconds did nob appear to be any more effective than an oil of 220
seconds’ viscosity.

WOOD-TAR OIL EMULSION FOR SCALE CONTROL

Experiments were conducted during the seasons of 1932-33 and
1033-34 to determine the value of an emulsion of wood-tar oil for the-
control of the San Jose scale on peach trees. The material was used)
slone and with the addition of 8 1-pereent mineral-oil emulsion, since-
mineral oil is often added to coal-tar distillates for dormant spraying..
The results are given in table 4.

Tanne 4-—FEzperimenis with an emulsion of wood-tar oil Jor the control of the,
San Jase scule, Fort Valley, Ga., seasons of 1932-33 and 1985-84

. Control

Troportion af ol in of the
emittision San Jose

seale

1

i
Season Maukberin) |

-

H

H Percent Prereent
F W ond-tar ol {viscosity 29 #ec., volntitity 985 | 1 1. 036
Vo onoresnt). '

D TR - DU e . 1.843.0
FT e [ I - o

o
. DR B T e o 14048 5
. B0 L e memiel L aaeee. o B . 12,8442
- Wootl-tag oil plus minemd ofl (viseosity 265 © Wood-lar oil, 3 pereent; min- | 44.545.7
sec., voluthity 0.1 plorcent). i eral ail, 1 perceut.

The results of these experiments show that wood-tar oil is not
cffective agninst the San Jose scale. During the season of 1932-33
the 3- and 6-percent emnulsions of that material failed to reduce the-
number of live scales below that recorded belore the spray wns applied.
Even at S-percent strength, the use of which would be prohibitive on
account of cost, enly 42.84-4.2 percent contrel was obtained. The
control with 3 percent of wood-tar oil emulsion added to 1 percent of
mineral-oil emulsion was not so good as that usually obtamed from
1 pereent of mineral-oll emulsion when used alonc. Wood-tar oil
emulsion carvving as much as 12 percent of oil caused no injury to-
peach trees.

CASEIN AND AMMONIA FOR EMULSIFYING MINERAL OILS

Tests were conducted during the season of 1932-33 to deterinine the
ellectivencss i the control of the San Jose scale on peach frees of
mineral, or lubricating, il cmulsified with casein and ammonia as
compared with that emudsified with potash-fish-oil soap. The former
was made according to the following formula:

2 e oo e e fiaeeos 100 gois.
Wator._._ . .. . e e e mim e e e o= 3D gals,

Cascin . RS 3 |33
Anmmmonin (@S pereevdd_ oo L _._._._._ 2pints,
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This is a slight modification of that uscd in the Pacific Northwest.!

The stock emulsion may be prepared in an ordinary orchard sprayer.
The water 1s put in the tank, alter whieh the casein and anunonia are
added with the agitator running.  The casein will dissolve i a fow
minufes, and then the oil is added about as fast as 1t will run from a
drum.  The casein must be dissolved before the oil is added. As
soon as ajl the oil hins run in, the mixture is pumped through the spray
rods at about 200 pounds’ pressure with the agitator still running.
A good emulsion will result from pumping the mixture from one to
three times. The finished stock emulsion, which will contain ap-
proximately 75 percent of oil, should be put in a closed confainer
where it will keep in the shade at least 6 weeks.

The cold-stirred method of emulsification was employed for pre-
paring the stock emulsion made with potash-fish-oil soap for these
oxperiments.

The oil used for these tesls had a viscosity of 220 seconds and a
volatility of 11.3 percent. It was expected that an oil having these
charncterisiics would beless effective than one having alower volatility
The resulis of the experiments are given in table 5

Tanue 8—Lzperiments with wmineral ofl emulsificd with caseln aud ammonia and
with polash-fish-oil soup for the control of the Sun Jose scale, Fort Valley, Ga.,
sPason of 1.932 38

Conlrod of the Ban Jege
qeale witlhi-—

Mnterinl el ns emnlsitler e - I

Zjereent B-prereent

crmiisiong I caitidsion

Dercent i Percent
Coselo-nimondn, . v s . PO B i - e G352 7
otusli-fish- mi.anup(wh! stpeeadd L Lol - 43, 4:5.0 | 04, G2 7
k

The results of these experiments indicale that imineral oil emulsified
with casein and ammonia is just as eflective against the San Jose seale
on peach Lrees in the South as minceral ol emulsified with polash-fish-
¢il soap. The emulsion made with casein is somewhat casier Lo pre-
pare and a little cheaper than Lhat wade with potash-fish-oil soap.
It will hold up longer than mineral oil emulsilicd with caleiwn caseinnte
by the cold-pumped methiod but not so long as that emulsified with
potash-fish-oil soap by the hot-pumped method.

CONCENTRATION OF LUBRICATING OIL TOXIC TO
PEACH TREES

Tests were condueted during ench of 13 seusons, beginuing in the
fall of 1828, to determine Lhe concentration of lubricating oil at which
njury to peach trees begins, and the extent of injury by the stronger
emulsions, Examinalicus for tree injury were made monthly for §
to § months alter the spraying.  The results of these tests are given
in table 6.

sNEWCOMER, B, J, ORFILARNG INSFOTS OF TUSE PACIFIC NOUTHWEST AND THER COxNTinL, U 3, Dem
Aer, Clr. 270, 77 o, Mo, 1933,
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TasrLe 6.—Tests to delermine the exlent of injury to peach irees from different strengths of lubricating-oil emulsion, Fort Valley, Ga.; 1929—41

Season

1920-30. .

193035 ..

1031-32_ .

1932~33.. .

1043-34. ..
1994-35_
193536 .

1936-37. . .

1937-38.. ..

1938-30... .

108910 ..
AHEI1EE )

104142 __

Lubricaling oil

Eflect on peach trees from emu]sioris containing—

Viscos-
ity
(Sny-
holt at
100° F.)
Seconds
(Com-
mereial;

220
130
210

220
202

205

Volatil-
fty (loss
during
4 hours
at 110°
(o]

Pereent

3 pereent

il 6 percent oil

None .| None. .

..o

Bloomine slight-

1y retarded,
©“but no injury.
None....

oo

RN [ I

Y { S

;,_.ndo“.,.,_....

S percent ofl

Light injury to
twigs,

Rlooming retard-|
ed, but no in-
jnry.

None'.

A few buds

dropped.
None ..........

DI ¢ [{ DU

IS DU+ [+ DR FE

10 percent oil

12 percent oil

15 pereent oil

20 percent, oil

25 pereent oil

Leat growth de-
Jayed;  a  few
twigs injured.

Blooming delayed:

a few twigs in-
jured.

Light injury to
twigs and small
limbs.

A few buds killed

A few twigs in-
Jured.
..do. .

Norne

wmsmadOo

[H T

FUDTN ( JO e,

Onelimb died Apr.

A ey twigs killed
and foliage light-

er.
.| Bark on old limhs

rough and crack-
ed; foliage little
lizhter.

Leaf growth de-
layed; a - few
twigs injured.

Some buds drop-
ped; some twig
injuary.

Considerable in-
jury to twies
and smali limbs,

Some teaf and {ruit
buds killed: some|
limbsinjured.

Severe injury to
some limbs.

A féw twigs in-
jured.

None.. eovimnnn. ..
-

N} T

oo

wew ol L

Died from winter
injury.

Leaf growth de-
layed; some twig
injury,

Many buds drop-
ped: twig injury.

Whole treg injured

Several twigs killed,
gthers injured.

dewwindoos oLl

RN ¢ I U

Area ¥X2 inches
on south side of
trunk injured in-
to heartwood.

One-third of tree
died Apr20, 1940,

A few twigs killed
and foliage light-

er.
.1 Bark on old limbs

rough and crack-
ed; foliage little
lichter.

Some dead twigs;
one dead limb.
Blooming - retard-
ed; fruit buds

reduced.

Many lateral shoots
and spme branch-
es killed.

Some twigs killed;
growih of tree
retarded; infer-
for quality of
fruit.

Died Apr.7, 1839, .

Leal growth de-
layed; twig -in-
jury: a number
of “blind'" twigs.

All buds failed  to
open; ftree in-

1 jured, =
Whole tree injured.
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The results of these tesls show that there is an ample margin of
safety for the usual recommendation of B-percent hubricating-oil
emulsion for the control of the San Jose seaio on peach frees.  There
were no signs of injury to the trees from the 3-percent emulsion dur-
ing the 13 years of theso tests. There was no injury from the §-per-
cent emulsion except that blooming was retarded in I year, The
8-percent emulsion caused no tree injury during 10 of the 13 years,
That strength caused hight injury 2 years and retarded blooming in
t year, '_[‘Tw 10- and 12-pereent amulsions caused more or less Lree
injury, but in no ease did these emulsions kill a tree. The 15-, 20-,
and 25-pereent emulsions eaused some severs injury, especinlly dur-
ing the season of 1931-32, when more injury occurre(f than during any
of the other years of these tests beeause of delayed dormancy of the
trees,  The ol emulsions caused least injury during the season of
193536, the coldest in 31 years ab Fort Valley, The 20-percent
emulsion killed & tree during the season of 1938-39,

CUMULATIVE-INJURY STUDIES

A number of experiments were condueted during the period 1922
lo 1942 to delermine whether cumulative injury would result from
the continued use of an gnnual application of Tubt'icﬂ,bing oil emul-
sion during the dormant season. Table 7 gives the results of these
experimernts.

Tanul T.oIrperiments o determine whether cunndotive tnjury lo peoch trees
would vesult frem the continued wse of lubricaling-oil cmulsion, Fert Valley,
Gu., 1992-42

“Oiteorttent: Total
Sensuns : of v papwn Elfect on peach breps
speny applicatlons

4
Perceat | Numter |
% ¥

[Hciak FI . 3 B Nt

03342, 3 o oone,

0234 [ A0 Nonw, eveesst Bogndig stight)y reinrded in the fourth
SMAsUN.

FLEATT I i i Npke.

HIZL 42 . .. B 5 N, exeepl # fow binds deapoed Bn Ehe Dest season.,

17 T S I i Lol gl deleyed fn the second sensen, A few bids

: © kil e Lhe A0 senson, A& Rew Lwips injured in the
seeoned, Lhind, foocth, amd sivth sengons, A& few siall
|il!l e fifured fu (e feuctl veason. No dnjury B0 large
ifznbor,

we o : s A few vwirs bnhreed in Lhe Orst yoor,  Ooe Yinb died In
the sisth yenr, & few twips Billed and follage lighter
I Hie seventh vesr,  Bork on eld Dby rongh amd

- prached in the elelil year,

-0 s . b Bidwnard Gdory i e frst sensen, A few brads dropped
Wil i the fourth seaseny, Hied speendog slightly relnrded
i the Ok sorson. Winter injurs contrilnted (o death

Cooul bree i Lhe sisthoseasnen,

HENEE 1 S 3 &' dane Batwoad Kiiled or injered fn The iest season. Trunk
fajory {noehe G0 sepsmn, Uie-thivd of tree dead in the
sivth seneon,  Purther injury i the seventh and eightlh
RPN,
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Apparently there is no danger of cumulative injury to peach trees
from the continued use of 3-percent lubricating-oil emulsion when the
applications are made approximately 1 year apart. Two applications
of a 3-percent oil spray are sometimes necessary for the proper control
of the San Jose scale on encrusted fruit trees, and these must be made
within the dormant period of the trces, which is from 3 to 4 months
in the South. The experiments show that a 6-percent oil cmulsion
can be used annually on peaeh trees withou. danger of cumulative
injury other than the possibility of slightly retarding the blooming
period. Therefore two applications of a 3-percent oil spray during
the same dormant season of the trees appears to be a safe procedure
in eases where the extent of the seale infestation demands a second
trextment.

COMPARATIVE EFFECFIVENESS OF LIML-SULFUR AND
LUBRICATING-OII. EMULSION FOR CONTROL OF THE
SAN JOSE SCALE

Experiments were conducted during five seasons to defermine the
effectiveness of lime-sulfur as compared with lubricating-oil emulsion
for the control of the San Jose scale on peach trees. The results of
these experiments are given in table 8.

The data presented show that 3-percent lubriedting-oil emulsion
is somewhat more cifective then hme-sulfur, 1-7, for the control of
the San Jose scale on peach trees. The latter material proved to be
a better insecticide for scale control, Tiowever, than it has been given
credit for during recent years. It is apparent that ! month after
spraying is entirely too soon to determine the efficacy of lime-sulfur as
an insecticide for the San Jose scale. The final count to determine
the results from the use of lime-sulfur should not be made until
6 months after the insecticide is applied.

The increase in the average pereentage of live scale bobween the
sixth and cighth months after spraving with hme-sulfur is the result
of the progeny of a few gravid females [Lund on the trecs 6 months
after spraying, which may have come from a few individuals in cracks
or protecied places that cscaped being hit by the insecticide. The
somewhab lower final percentage of control of scale in the first test
of lime-sulfur, 1-7, during the season of 1935-36, is believed to have
been due to the effect of 1.05 inches of rain that fell during the first
night after the material was applied.

Tn 1935-36 not a single live scale was found on the frees 8 months
after they were sprayed with 3-percent lubricating-oil cemulsion,

. whereas scales were building up during the period from 6 to 8 months
after spraying with lime-sulfur. It is believed that oil emulsion,
with better spreading quality than lime-sulfur, penetrates into eracks
in the bark and other somewhat protected places, killing the scale
where the insect probably would escape the effect of a lime-sulfur spray.




TABLE 8.—FEzperiments lo defermine the comparative effectiveness of lime-sulfur and lubricating-oil emulsion for the control of the San. Jose
scale on peach trees al Fort Valley, Ga., 1931-36

- Gravity . Control of the San Jose scale at stated months after the spraying
Season and material of cor. | Dilution |Viscosity iVolatility Sl.sr{‘)ll;i}t.h : -
centrate ‘ . 1month ; 2months | 3 months | 4 months | 5months | 6nonths | 8 months

1931-32 °B Seconds { Percent | F L Percent
Lime-sulfur .. 32,6 g . "
32,6

Do... ...
Mineral oil .-
1832-33

Lime-sulfur. .. [ - 30,2242, 4
Mineral oil e - - A 98. 14 .6

1038-3%

29.54:3.5 ] 42.3£5.8 »

32.3:48:.1 1 56.3%3.2 1 59,224.2
Do . - J% B ) 368,845.7 50.65.4 87.426.5

Mineral oil e - . 08,4k .81, vt e

1934-85 . :
Lime-sulfur . 3 22.24+2.8 46.24:3.0
Do.. [T . .543.4 . 30.7+3.3
0., .. .. . - 37.02.0
Mineral oil ... BN . . . 3 3 . JUN SR

Lime-sulfur .
T3

MOV J0. 'LdEA 'S ‘D ‘898 NILETING TVOINHOHL 0[

Limessulfur. S . . 5 . 60.3:£3.0 | 87.8%1.1
D . 93.541.2

0., )
Mineral ofl... e . - e
0. . B N .

AUONLTGOL

t Average percentage of dead scales on sprayed trees,
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OILS AND LIME-SULFUR FOR CONTROL OF SAN JOSE Scarte 11

EXPERIMENTS TO DETERMINE WHETHER LIME-SULFUR
CAUSLS STERILITY OF FEMALE SCALES OR PREVENTS
CRAWLERS FROM SETTLING

Severnl workers ** have expressed the opinion that lime-sullur
causes sterility of fomales of the San Jose scale, and others have
stated that the line-sulfur residuc probably prevents seale crawlers
from scttling, Experiments were conducted at Fort Valley during
the seasous of 1933-34, 1934-35, and 1935-36 to determine whether
these opinions arg well founded. The most signilieant rosults were
obtained during the last season of these experiments, and these will
be discussed brieily.

The applications ol lime-sulfur were made in January. Three
months afterward 14 to 20 percent of the scales examined weore alive,
and practically all of them were large females. Four months after
the spraying the proportion of living seales had dropped to about 12
percent, but there was still praetically no produection of crawlers,
Most of ihe scales had died by the sixth month, at whicl $ime the
production of young scales was still negligible. There were no live
or dead crawlers under any of the old female scale covers, which is
further evidence that the lime-sulfur may have caused sterility of
the matured females. The first recently scttled scales wers found
ot the trees 4 months after the spraying with lime-sulfur, but very
few young seales were presenl unti the observations made 8 months
after the spraying. This indicates that lime-sulfur will prevent
scale crawlers from settling as long as there is sufficiont residue on
the trees. The residue begins to weather off within 3 to 4 months
after the trees are sprayed, and it is practically all gone at the end of
8 mwonths.

The few gravid fomales found 6 months after o spraying with
lime-sulfur, and the scales of various sizes from just setfled to gravid
females found § months after the spraying may have resulted from o
few individunls in cracks in the bark or in crevices which were not
hit by the lime-sulfur and rendered sterile.  This supposition is sup-
ported by the fact that no gravid females were found on the limbs
examined 3 and 4 months after the spraying.

SUMMARY

This bulletin reports the continuation of the investigations on the
control of the San Jose scale on peacl trees which had been begun at
Fort Valley, Ga., in 1922, and gives the resulis obtnined from 1928 to
the close of the 194142 scason.

Blended oil is just as effective as a straight-run oil for the control of
the San Jose seale.

Scale contrel s greatly reduced if the oils have a volatility of 5
ercent or more.  The reduction in control apparently starts with oils
aving a volatility above 1 percent, although the reduction is slight

until the volatility reaches 5 percent.

[ Mincral oils having a viscosity of less than approximately 125
seconds, Saybolt, should not be used for the conirel of the San Jose
scitle in the South.

¥ 5 NeweodER, BT, and Yoruxna, M, A, ATERILETY IX THE 54N JOSE sCALE, {Sci. Note) Jour. Ecom,
Ent. 207 §21-822. 1028,

EYoTENS, M, A FRMALEZ OF TIIE 34N IO4E SALE RENDERED DSTRODUTTIVE IV LIME-SULFTR. Jolr,
Eotn. Bat 3 580-562. 1610,
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EImulsions of wood-tar oil are not effective against the San Jose
scalo.

Mineral oil emulsified with casein and ammonia is just as effective
against the San Jose scale as mineral oil emulsified with potash-fish-oil
soap. The emulsion made with casein is somewhat casier to prepare
and & little cheaper than that made with potash-fish-oil soap.

The results of tests conducted during 13 seasons show that thore is
an ample margin of safety to peach L.ecs in the usual recommendation
of 3-percent lubrieating-oil emulsion for the control of the San Jose
scale, and furthermore there is no danger of cumulutive injury to
peach trees from the continmied use of the 3-percent emulsion whet the
applications are made approximately 1 year apart. A 6-pereent oil
emutlsion ean be used sunually on peach trees without drnger of eutnu-
lative injury olher than the possibility of a slight retarding of the
blooming period. Thercfore 2 applications of a 3-percent oil spray
during the snme dormant season appears Lo be a safe procedure in cases
in which the extent of the infestalion demands a second treatment.

Three-percent lubricating-oil emulsion is somewhat more cffective
than lime-sulfur, 1-7, for the control of the San Jose scale, bub the
latter material proved to be & bekter insceticide for seele control than
it has been given evedit for during recent years.  The apparent control
of the San Josc scale with lime-sulfur inereases betwoeen the first and
sixth menths alter the spraying, and 1 month after spraying is cntirely
too soon to determine its efficacy as an insceticide Tor the control of
that insect.  The final count to determine the results from lime-sulfur
should not be made until 6 months after he insecticide is applied.

Liguid lime-sulfur apparently eaused starility of the maturcd female
scales in the winter of 1935-36.  The resulls of the experiments indi-
cate that lime-sulfur prevents seale crawlers froma settling as long as
there is sullicient residuc on the trees.  The residue begins to weather
off within 3 to 4 months after the spraying, and it is practicnily all
gone by the end of 8 months.
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