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ARTRODUCTION

This investigation was planned to study the new dormant
spray, Dinitro-ortho-cyclo-hexyl-phenol in relation to its use under
Virginia conditions for the control of certain inseets with whiech
the Virginia orchardist has constently to deal.

HISTORY

An extensive survey of the available literature indicates
that oils have been used as insecticides for more than a century and
a half, According to Mason (48) “"Goese, in 1763, wrote 'Petroleunm,
turpentine and other oils are also recommended for combating plant
lice, but care must be taken in their use, since they alsc aet upon
plants, making them sick and even killing them.' The same oObservations
pertain today." A mumber of years later (in 1825) Murray (52), working
with hysecinths and tulips in an effort to find a satisfeactory method of
destroying earthworms, recomasended putting a drop of oil in each worm
hole and them pouring in water, Feanel (24), in 1839, reported that oil
and soot well mixed together and applied with e brush were effective
against woolly sphis., A kerosene emulsion was first used in 1868
against the currant worm (48), and in 1874 the Hubbard-kiley kerosene
emulsion formula was published (48), remaining the standard oil spray
until 1901 when thers appsared the materials whieh were the fore-
runners of our present oil emulsions and miseible oils. In the next
year (1875), it wae recommended that a little oil be mixed with &
moderately strong scap suds, the dilution of which, however, must be



suitable for the plant requiring treatment (47). From this time on,

it is evident that there was a wide spread interest exhibited in the
use of oils as insecticides. A statement by J.A. Lintner (45} in

1888 indicates that peraffin oil obtained by the distillation of cannel
ecoal had already been used as an insecticide in ngland., The use of
erude tar oil (egainst grape phyllozers) was first mentioned in 1890
(63)., Some experimeatal work carried on ia 16899 (67) showed that erude
undiluted petroleum or crude petroleum in 25 per cent and 40 per cent
solutions could be spplied during the winter without injury to the trees.
These dilutions were spplied to orchard trees (with the exception of
cherry) varying in age from nursery stock to old trees in full bearing.
In some instances it was found that the oil acted as a stimulent and the
trees actually showed greater vigor and better foliage tham those which
were not treated,

In 1897, ¥w.B. Alwood of Virginia recommended the use of kero-
sene s¢ @ winter wash for old fruit trees, pointing out that low grades
of kerosene are more dangerous t0 plants then high grades and that they
should be used only on bright werm days when the plants are dry (1).

In 1898, he observed that kerosene may be safely used upen sll the fruit
trees in the dormant seasom (2)., The next year, in carrying his ex-
periments further, he steted that pure kerosene and & 30 per cent mixture
of kerosene and water had been used on young trees without injury and that
no live scale could be found on the trees so trested (3), Ia 1903, Alwood
stated that he did not recommend the use of pure kerosene exeept when
absolutely necessary, but that mixtures of kerosecne snd water could be



used safely and successfully if care was taken in meking the application,
He also said that crude petroleum could be used only on dormant trees (4).

During the period 1900-1911, there probably was exhibited a
more intease interest in dorment spraying than at any other time defore
or since. This interest was due primarily to the widespread and de-
structive action of the San Jose scale. It was during this period that
the crude petroleum and miseible cils got their start.

BeP, Pelt (19, B0, 81) stated in 1900 that it was not safe %o
use pure kerosene or crude petroleum on fruit trees ainece injury or even
killing had resulted in nearly every case. He stated further that a
80 per cent mixture of crude oil and water could be used with a fair
degree of success, and that the use of kerosene and erude petroleum in
mechanical mixtures and emulsions made with soap was comparatively safe
if applied to fruit trees before the buds were open, Spring epplications
of kerosene and kerosene mechanical mixtures, however, gave poor results,
in a continuetion of his work with San Jose secale, Felt (28) found that
& mechanical mixture of 20 per cent crude petroleum was very effective
and that little injury resulted from several eerly spring epplicatioans,
but that its continmued use over a period of four years csused increased
thickness and roughness of the bark, The use of undiluted erude petro-
leum on pear, plum and peasch trees caused some injury (28), however, no
danage was apparent after the application of 15 per eent end 30 per cent
miztures of petroleum and water to plum and peach trees, At the same
time a 18 per cent and 20 per cent mechanicel mixture of kerosene was
applied; however, the mixture of crude petroleum seemed more effective,



In these experiments the bloom was not injured, slthough in some cases the
buds were swelling, just ready to burst or actually opening.

C.A. Keffer of Tennessee (4l) also did some work with the use of
0il combating San Jose scale. He stated that crude petroleum when used in
a 20 to 25 per cent solution (kerowater) was reliable but dangerous to
apply because of injury. He stated further that its use was not recammended
because of this fact and alsc because it checked growth in the spring.

It was in 1904 that Sealecide was introduced by the B.J. Pratt
Company. It was one of our first commercial oil sprays and is still on the
market.

Perhaps the best summary of this period (1900-1911) is found in a
Cornell bulletin (80) which has this to sey sbout petroleun and miseible
oils "Some have used these materials with excellent results; others report
complete failure; while others find that the results are inconsistent in
charseter.” Those of us who are working with dommant sprays at the present
time can understand why this might be true, sinee poor results are due
primarily to feulty spraying. Even with our mucheimproved methods of spray-
ing, we find people condemning certain relisble sprays, when the faect is
that they have failed to obtain complete coverage.

The period fram 1911 to 1920 was a rether gquiet period from the
standpoint of oil sprays. It might be classed as a dormeant period in which
recommendations were besed on the findings of previous periods.

According to Quaintance (61, 68) the kerosene and petroleum pre-
parations were being replaced as dorment or winter sprays by miscible oils,
In 1918 Felt (28) steted that the use of oils or oil preparations had, in

several cases, resulted in severe injury. According to Pelt, a power of a



tree to resist penetration end injury by oils undoubtedly varies with the
seasons and prodably from year to year. These vaeriations are due to oli-
matic and eultural conditions. It is impossible to be sure that injury

will not result from spreying dormant trees since certain weather conditions
are more conducive to injury by oils than others. On the whole there seems
0 be less denger in spring treatments then in fall treatments. Apparently
there is more resistance to the penstration (and consequent injury) of the
eil in the spring just before growth begins, and elso, at this time destroy-
ed tissue is more quickly replaced.

Further experiments with miscible oils by Essig of California (18)
show that in oil emulsions, distillate caustic soda water mixture and mis-
eible oilas often separate out, if the water contains very much mineral matter,
Therefore, in order to avoid oil injury to the trees, such emulsions should
always be spplied with a good power machine egquipped with a forceful sgitator
wvhiech must be kept going,

While oils were generally used for the control of scale insects,
aicotine was used a8 a contact insecticide in the pre-blossom sprays for the
control of rosy ephis and other sucking inseets. Hicotine, however, was
costly, and ecould not slways be relied upon to secure satisfactory results
in the control of rosy sphis.

¥ith the large increase of San Jose scale about 1920, the interest
in lubriceting oils was again revived in the Middle West. The insecticidal
vealue of oil sprays is due chiefly to their asphyxiating effect (36)., Some
of them may alsc have a certain degree of corrosive effect. To be killed by
the spray, however, an insect mmst be actually hit., 04l sprays possess a



pesuliar creeping power which enables an operator to cover a tree even
under unfavorable coanditions., It should be noted that distinet injury
has sometimes followed the use of these oils. 01l tests made at streangths
down to ome to four resulted in the eontrol of Jen Jose scale without ine
jury to the apple trees sprayed (29)., Dormoil and fuel oil used in the
spring as the buds began t0 swell gave nearly 100 per cent control of
QOyster 3hell scale, yet apparently no injury ocecurred (17).

In 1924, G.F. Mcleod of New York (49) found that oils delayed egg
hatching for two weeks after the unsprayed eggs had developed, JAccording to
leleod, a miseidle ofl, from the standpoint of control, should possess the
gbility to penetrate the protective coat of the egg masses when applied
at a strength which would not result in injury to the tree.

P. Garman (25), in his work with Furopean Red mite in 1922, found
that Jarvis compound gave the highest kill (99 per cent) of the materials
tried. This was a miseible oil containing phesol 1 to 15, This experiment
clearly indicates the value of miscible oils as ovicides., Garman points
out, however, that such oils, if used in excessive quantities, may become
dangerous to apple trees, particularly to the trunk end larger limbs. In
the very late sprays there is also danger to the flower buds - more so than
wvith lime sulfur or substitutes ~ since the oil works in more among the buds.

In 1928 there sppeared a formmla for meking a boiled fish oil soap
(60), This lubricating ¢il emulsion at a strength of & per cent was used
chiefly for San Jose scale in the dormant season, With the use of a proper-
ly prepared emulsion, a0 injury has resulted nor has any cumulative injury
appesred as yet in the use of this oil.



Tattersfield, Giminghanm and Morris (72), in their study om

Suantitetive Exemination of the nseeticidal Action of the Chlor-, Nitre-,
204 Bydroxyl Dexivatives of Demsene sad Naphtbalepe, state:
“Both 2 : 4 - dinitro-phenol and 3 ;: § dinitro-o-cresol proved

highly toxie to the aphids, the cresol-derivative, both weight for weight
and mole for mole, being somewhat the more toxie of the two, In summaris.
Luc the position with respect t0 these compounds tested, it sppears to be
esteblished that their toxicity runs in the following order: phenol o-
nitro-phencl m- end p-nitro-phenocl 2 ; 4 -dinitro-phencl tri nitro-
phenol (pieric acid) esnd the seme order would epply to the mnh and
their corresponding derivatives.® ‘
Antinonnine, which is a potassium salt of dinitro-o-cresol mixed
with soap, was put on the market as en insecticide in the form of a paste
more than 30 yeers ago by a German firm with the claim that it destroyed
both biting and sucking insects (78). lodeman (46) used antinonnine in
1893 on apple, gooseberry, raspberry, blackberry and guince, but this was
spplied as a folisge spray which gave quite severe injury to the foliage.
In 1922, de Ong (14) mentions that spraying with oil should bde
avoided when the trees are very dry, for example: following e heavy morth
wind because of the fact that there is a greater possibility of absorption
of the oil by the trees at such times, since the amount of moisture in the
twigs has been reduced, Conceraing the use of minersl oil sprays, certain
ob jections have been reised. (1) A cumulative effect following the use of
oil year after yoar may csuse injury., It is pointed out, however, by
Melander (50) that in Califorania, oils used contimuously in some orcherds
for nearly twenty years have caused no apparent injury, snd that this has



also been true in Washington, (8) Trees sprayed by oils are subject %o
winter injury. The experiences of MHelander (50) in Washington show that
the proper use of oils is not related to winter injury although oils should
not be applied in the fall, during freezing weather, or soon after extreme-
1y eold weather., (3) A setback to certain trees in orchards spreyed with
oil has ocourred, This is probably due {50) to the use of the wrong oil,
using too strong a concentration, spraying too late or applying the last
part of a tank of poorly emulsified or unstable spray. It was moticed,
however, that trees checked by late spraying recovered; and, when buds were
killed by too strong or the wrong oil, no serious permanent injury to the
tree resulted. When leaves were burned, they were replaced by new growth,
According to Harman (350), there is always more or less danger of injuring
the buds and sometimes the trees when using sprays containing 6 to 8 per
cent oil, Therefore, the application should not be delayed wumtil too late,
that is: after green tissue is showing on the buds, Even under ideal
circumstances, a little injury has oceurred, but never of a serious nature,
He also stotes that an 8 per cent oill spray used for thres successive seasons
failed to show any signs of cumulative injury, Kelley (42) found thet duriag
the dormant season (before the sepsration of the bud seales), all the oils
aceelersted respiration; however, when epplied just after this period (before
the leaves had unfolded), they retsrded respiration. It is interesting to
note that of all varieties tested, Stayman and Winesap have proved to be the
moet susceptible to oil injury (80) and that no cummlative injury hes result-
od from the use of oil sprays on peach, apple and cherry trees (71).

Tar oile were first used to sny sppreciable extent in Germany and



England for the contrel of aphis, Tar oils as dormant sprays were iantro-
duced into Englend in 1980, They were first used in the United States

(in en experimental way) by R.H. Hurt in 1927, who found thet the tar oils,
when applied to orchard Q.u in the dormant state, were effective in de-
stroying the eggs of rosy aphis (39-40). Probably cur first definite
information as to the effects of yearly applications of oils on trees was
from Maryland (8), (Re: pine tar oils in the control of woolly aphis).

Two applications per year of an 8 per cent solution seems to offer the
best promise for comtrol of plant lice with a minimum risk of injury to
the tree. Repetition of the two applications per year for three years
caused a econsiderable amount of injury. The ter oils, however, were not
found effective in controlling scale insects. During a five year test of
tar washes (33) using concentrations renging up to 18} per cent, no injury
oceurred on any varieties except Tweaty Ounce when the concentration was
not over 7} per cent. The tar oils, however, were not found effective in
controlling scale inseects (12),

Later it was found that the tar oils and petroleum oils could
be combined (30) for a satisfactory control for both scale and aphis in the
proper proportions.

By 1935, (66, 83, 10, 65, 81, 82) the combination of petroleum
end tar oils had become the standard dormant spray for the control of scale
and epbis. While the tar oils and combination of tar 0ils end lubricating
oils were efficient dormant sprays for the control of secale and sphis, there
was, however, one seriocus drawback to using a spray containing tar oil and
petroleum oil, namely; the caustic property, causing injury such as
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irritation and burns to those who were applying them,

In 1936, a new dorment spray appeared which was also effective
in controlling rosy ephis in the egg stage aa well as coatrolling scale
insects. This new material was di-nitro-ortho-¢yclo-hexyl-phenol,
dissolved in lubricating oil., Not only is it efficient in controlling
rosy aphis, scale and other sucking insects, but further, does not have
the disadvantage of having a burning or ceustic property,
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OBJECT

The object of this study is to determine what effects the
varying smounts of dinitro-ortho-cyclo-hexyl-phencl, either in oil ar
water sprays, with different eomlsifiers, has on penetration, injury

and effectiveness,

Ao Msterisls

Meterials and descriptions which were used ia this study will
be found in Tables I and II,

B. Methods

1. Laboratory Studies
a. Laborstory studies were used in trying to determine

the effecte of the different emulsifiers on the depositing qualities of
the various materials. The laboratory equipment consisted of:

(1) Pour-ounce sample bottles. In urder to get uni-
form results, it was necessary to sepply the spray to some surface which
would have a constant weight, It was decided, therefore, to use four-cunce
oil sample bottles having an ares of 24.4 sguare inches on the sides ex-
clusive of the area of the neck and top. They were fitted with copper wire
around the neck and with o loop of the wire over the top. This loop could
be moved from side to side and provided a means of handling the bottles
with tongs, thus eliminating the necessity of actuslly touching the bottle
‘itself,

(2) Beesswax. A pure white beeswax of high melting
point was used to coat the bottles prior to spraying them, 1045 WaX wes
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See tabulation gt end of this report (Plate No, A-779). The
following notes are given to clarify items in the tabulation,

' : Goulac used in this and following dry mix compositions
was purchased the American Cum Products Company. The bentonite was
purchased from the Wyodak Chemical Company. This dry mix composition is %o
be used at 1.5 pounds per 100 gallons and with 1 gallon of oil to make a
spray mixture correspondiang to 38-De2 or 7 at 1 gallon per 100 gallons,

: This dry mix composition is to be used at 1,756 pounds
per 100 ons and with 2 gallons of oil t0 make a spray mixture corres-
ponding to 38-D-2 or 7 at 2 gallons per 100 geallons.

: This dry mix composition is to be used at 1,98 pounds
per 100 g na and with 3 gallons of oil to make & spray mixture corres-
ponding t0 38-D«2 or 7 at 3 gallons per 100 gallons,

%é&y This is an emulsifier composition to be used et 1}
pounds per 100 gallons with the oll-dinitro composition listed sbove.

%mz This is our standard emulsifier composition to be
used 1} pounds per 100 gallons with the oil-dinitro cumpositions listed
above, '

$ This is en emulsifier composition to be used at 13
pounds per gallons with the olil-dinitro compositions listed above.

The 01l used in 38-D-1, 8, 3, 4, and § is from the Standard 04l
of Indiena and is designated 10284 oil, and is purchased under these
specifications;

&o G- 60/.0“ 'ooqooooo-oooo-oooooo o” - .!8

71‘0““? at 1&“'&................ 100 - 115 seconds mmlt
0014 TOBRooncsconssssrosnsnencentsese -30° F. or less
Sulphonation Value {(Whiting Method). 894 or less

Orchard Spray 011 No, 527 was purchased from Penola Incorporated
{otendard 041 of New Jersey) under these speeifications:

Sp. Or, 60/80° Fusesoosevocesssscess o9le 02

Viseosity at 100°% Foveesovncesesnees 155 - 165 seconds Saybolt
Pour PoiBtecoessccosscscvconcssasses =6° P, or lower
Sulphonation Value (Whiting Method). 89% or less
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used to cost the bottles, s0 as t0 give as uniform a surface as possible,
bark and twigs having & very non-uniform surface,

(3) Balance, A Christian-Becker Inc. balance,
woighing accurately to 1/10000 of & gram, was used,

{(4) Oven., A Phipps & Bird electric oven, thermo-
statically controlled was used for heating the beeswax and the bottles,
It was fitted with hooks in such e menner that the bottles were suspended
while in the oven.

(8) Spraying apperatus, The apparatus for spraying
the bottles, es set up in the laboratory, consisted of a Bean portable
sprayer (tank capacity 200 gallons), mounted on a truck, and pumping about
eight gallons per minute at 280 pounds pressure, (¥Fig. I) The spray rod
used was a four nozszle Hardie broom placed five feet from the nearest
bottle. (Fig. II) The rod was so placed end fastened that it remained
stationary throughout the various runs. The hose was left comnected to
the rod 50 as not to change the position of the broom, For mixing the
material, another line of hose and a Friend lpm gun were used, the
materials being pumped back on themselves to imsure a good emulsion, A
shield whiech could be raised or lowered by means of a rope and pulley,
was placed between the nozzle of the broom and the bottles, so that even
pressure and average material could be obtained before the actual spraying
of the bottles began. (Fig. II) To hold the bottles while they were be-
ing sprayed, five wooden pegs were so constructed ms to fit into holes
bored at intervals about the circumference of a tem inch woodea dise, amd

these pegs were removable end of such a size that they would fit inside the
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Fig. I

Besn Sprayer Mounted on Truek
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Fig. 11

‘W"T‘f‘;’?‘ﬁ-:ﬁ
. '-?h: - "

View Shewing Hardie Broom; Shield; and Bottles
ready to be sprayed
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bottles holding them one inch above the dise. The intervals at which
the holes were bored arcund the circumference of the disc were so arrang-
od that no bottle was at any time between another bottle snd the noszle
of the spray rod. In other words, some part of each of the five bottles
plaged on the dise at one time wes receiving some of the spray material
during the entire spraying process, The wooden disc was mounted on a ten
ineh shaft which was revolved by a Type 902 ¥ Speedway wmotor st the rate
of eleven revolutions per minuts, (Fig. III)

The bottles were first placed in the oven and heated to &
tempereture of 100° C, They were them dipped in the beeswax which hed
been heated to the same temperature, From the start of the experiment
until the end, the bottles were handled only with tongs by means of the
wvire loop previoualy deeeribed. After dipping, the bottles were hung in
the oven end allowed to remain et 100° ¢, for ten minutes to allow the ex-
coss wax to drein off and to insure & thin even coating. The bottles were
then removed from the oven and suspended from hooks attached to a wire,
strung up in the labaratory, end allowed to dry at room tempersture for
at least two hours., This was done t0 insure a complete hardening of the
wax coating before welghing and spraying. The bottles were then weighed,
During the weighing process, the bottles were suspended from the arm of
the balanee rather than pleced on the pan. The bottles were spraeyed as soon
after weighing es possible. A wooden peg was inserted in the dottle and the
other end of the peg wae placed firmly in a hole on the wooden dise described
above,

The bottles were sprayed in sets of five, a different spray
materiel being epplied to each set. In the laboratory, 50 different
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Fig. 111

Apparatus for holding and rotating bottles
during spraying



emulsions woere used. With 110-115 viscosity oil, the following proportions
of oil and dinitro-ortho-gyclo-hexyl-phencl were used: (1) 96 per cent oil
and 4 per cent dinitro, (8) 97 per cent oil and 5 per cent diaitro, and
(3) 98 per cent oil and £ per cent dimitro., Iach of the three mixturss was
used at concentrations of £ per cent or two gallons of o4l and dinityo per
100 gallons of water, and 1} per cent, or 1} gallons of oil and dinitro per
100 galloas of water. With each of the resulting mixtures, three different
emulsifiers, composed of goulac end bentonite in the following proportions,
were used: (1) 50 per cent goulac and S0 per cent bentonite used at the
rate of 1,28 pounds per 100 gallons, (2) 25 per cent goulse and 75 per cent
bentonite used at the rate of 1,25 pounds per 100 gallons, and (3) 10 per
cent goulase and 90 per ceant bentonite used at the rate of 1.00 pound per
100 gallons. With the 155-165 viscosity oil, the ¢il and dinitro-ortho-
eyclo=hexyl-phenol were used in proportions of 97 per cemt oil and 3 per
cent dinitro and 98 per cent oil end 2 per cent dinitro at the same con~
centrations and with the same emulsifiers as the 110-115 viscosity oil.
The emulsions were mede in 50 gallon lots. Twenty gallons of
water were added first, covering the lower agitator blade, and the emulsi-
fier was then added. This was pumped back into the tank for about three
minutes to insure an oven distribution of the emulsifier. The oil was thea
edded and the mixture pumped back on itself for about five minutes. Thea
the rest of the water was poured into the tank, When an even 2850 pounds
pressure was reached, the shield was raised and the bottled were sprayed
for 16 seconds or during three complete revelutions of the dise. The
shield was then dropped again., The tank was drained snd thoroughly washed
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out before the next spraying. In removing the bottles, the peg holding

the bottle was teken from the disc and the wire loop grusped with tongs.

The peg was then turned upside down, thus removing the dottle from the dise
without any jar or without having to touch the bottle with anything foreign
other then the tonge. The bottles were them suspended from the hooks attach-
ed to the wire and allowed to dry for 48 hours. At the end of the drying
period, the bottles were ugain weighed., The difference in the weights ob-
tained before and after spraying gives the weight of the oll deposited.

The bottles were next clesned thoroughly with xylol end were then ready to
be used again,

If more work had been done, two changes would have been made in
the procedurs ocutlined above, masking it possible to secure more accurate
results, as well as $o faeilitate the handling of the bottles: (1) Ia
checking the electrical charge exhibited by the beeswax, 1t was found to have
a positive charge. In order to have the laborstory econditions approximate
more closely the actual conditions in the field, some c¢oating having the same
charge (negative) as exhibited by the trees, should be used, (2) Instead of
taking the bottles from the pegs after spraying, enough pege should be pro-
vided to accomodate the mumber of bottles desired end aleo a drying board
large enocugh to take care of them should de used, In this way, it would
1ot be necessary to use the ssme set of pegs for all of the spray runs and
neither would it de necessary to transfer the sprayed bottles from the pegs
to the hooks,

b, PFlens for this thesis originally included laboratory
studies to determine the poiat of penetration and the losatiom of injury.
These studies were to be based on the micro-technique for observing oil



penetration after staining snd sectioning. It was not possible, however,
to make these astudies becsuse samples of injured material were not avail-
able in 1938, It wes also impossible to conduct an investigation iato

the injury occurring on buds due to the faet that the tissue would have

to be dehydrated before one eould embed the buds in paraffin bdlogks for
sectioning and the dehydrating reagents would alasc remove the oil and the
dinitro-ortho-ecyclo~-hexyl-phenol, This method for studying the degree of
penetration in the buds was thus eliminated, It was first thought that
injury occurring on buds could be studied by the use of a microtome with

e freezing attachment, thus eliminating the use of the dehydrating reegents,
However, no instrument of this kind was svailable, The penetration and in-
Jury studies had, therefore, to be abandoned,

It was alsc thought at the time this study was begun, that it
would be possible to find a stain for the dinitro-ortho-cyelo-hexyl-phenol,
but in trying to work out this phase, either the material was present in
such small quantities or the results of the stainming reasgents were s0 in-
definige that no work along this line could be condicted, Ia Table III are
listed the reagents, at least ome of which, it was thought, might be used,
Becanse of existing conditions, however, as well as to the limited equip-
ment available, none was found to be suitable.

In s preliminary investigation made of the results of the
materials applied this year, it is appareat that injury is initiated at
the bud, for upon cutting into the injured tissue, it was found that the
tissue connected with the bud and extending back iato the limd for a short
distance was the tissue which had been affected. In most cases, however,



TABLE 111
Caustic Zine with Hydro-
' Ammoniacal Soda Solu-~ chloric Acid
Lead Copper Bromine tion and over a period
Acetate Sulphate Water Amponium of
Sulphide 24 hours
o-Hitrophenol Orange o Precipitation Blood-red o
Precipitate
p=-Nitrophenol Yellow e Precipitation Browm-red ——-
: Precipitate
Dinitro-o- - [ — (Yellow, Chenge from
eresol slightly bluish to red
brown) and finally
to brown-red
Dinitro~alpha- - - -— (Yellow) Change from
naphthol orange to
yellow-red
then to
brown-red
Haphthol Precipitate Precipitate — {Yellow) Yellowish-
yellow . red
Pieric Precipitate Precipitate Gradusl Blood-red From yellow-
Aeid turbidity green to green.
(Precipitation
likewise)
Trinitro-m- Preoipitate Thick,trans- Gradual Red= Greenish,
oresol parent, turbidity yellow then green
greenish
precipitate
Trinitro- Precipitate No im- Tarbid Yellowish Brown, then
resorein hediate red reddish browmn
precipitate

Die Chemische Analyse

Volume XIX~XX
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the injury was not severe enough to kill the branches, for adventitious
shoots have, in a number of cases, been sent out from the side of the dead
or injured buds, In the majority of cases in which brenches were injured,
the terminal buds have put out normal leaves asnd flowers and in only a few
cases have the limbs been actually killed. The buds that have been killed
were apparently killed at onece, for uo growth has Leen observed since the
appliestion of the spray.
£, ¥ield Studies

The fleld studies wers csrried on in several orchards
in different fruit growing sections of the state, The major experimentsl
work in 'ﬂu field, however, was dons in Trinity Vale Orchard, loecated just
outside of Blacksburg, Virglais,

The trees in this orchard were sprayed with oils of two
visecosities, 110-115 and 166-165, and dinitro-ortio-¢yclo-hexyl-phenol,
The compositions of the three different cmulsions used with esch viscosity
oil were as follows: (1) 96 per cent oll and 4 per cemnt dimitro, (2) 97
per cent oil and 3 per cent dinitro, and (3) 98 per cent ¢il snd 2 per cent
dinitro, used at comcentrations of § per cent or § gallon of oil amd dinitre
per 100 gallons of water, 1i per eent or 1} gellons of oil and dinityo per
100 gellons of weter, and 8 per cent or & gellons of ¢il aad dimitro per
100 gallons of water, Bach of these coneentrations of toxic meterial was
used with both the 110-110 viscosity oil end the 156-168 viscosity oil.
With each of these mixtuyes, four different emmulsifiexrs werc used, The
aemlsifiers wers composed of goulac and bentonite in the following
proportions: (1) 50 per cent goulse and B0 per cent bentonite used at
the rate of 1.85 pounds per 100 gallons, (2) 25 per cent goulac and 75 per



cent bentonite used at the rate of 1,25 pounds par 100 galleas, (3) 25 per
cent goulse and 75 per cent bentonite used at the rate of .50 pounds per 100
gallons, and (4) 10 per cent goulac and 90 per ceat bentounite used at the
rate of 1,00 pound per 10C gallons. The orchard was divided inte 72 plots
and a apuy of differsnt composition applied to the trees in each plot, The
plots were all laid out in the same orchard in order to seoure, in s0 fer

ae poseible, uniform conditicns and cowparebls results, The Srays were
epplied with & 200 gsllon capacity Bean porteble sprayer mousnted oa a truck
and pumping about eleven gallons per miaute at 350 pounds pressurs. A four
nozgzle Hardie broom having au exteasion of aine feet, was used and Number 3
discs were used in the nozzles. The apray was applied by the regular man at
the orchard undsr close supervision to insure conplete coverage of every tres,
One hundred gallons of each material was applied., Ia making up the various
emulsions, eacugh water was firet put into the tank to cover the lower
agitator blade (epproximately twenty gallous), The emulsifier was then added
and the material pumped back om itself for about three minutes to insure even
distribution of the amulsifier. The 0il was added next and the mixture pumped
back on itself for three minutes more. 7Thenm the water was allowed to run slow-
ly iato the tenk, pumping the material back ou itselif until the 100 gallon
mark wes reached. The epray motor was kept rumning until the spreying was
completed and the tank was completely drsined after each sppliocation,

8. It wes intended that this experiment should ineclude bud
counts made over representative parts of the trees sprayed, The same trees
were %0 be checked agein one month later for possible injury by the different
concentrations and compositions. The twigse were tagged and the mumber of



buds counted end recorded, Before the end of the month when the bude were
to be recounted and examined for injury, e heavy frost or freeze occurred,
during blossoming time, killing the majority of the fruit buds., It was,
therefore, impossible to make & second bud ecount whiech would be at$ all
comparable to the first,

b. Counts were mede of the sphis colonies and aphis
apples present on the trees, In order to have these counts as free from
prejudice and as accurste as possible, the spray cheart was not referred
to while it was being made, Two counters were used, one far recording the
ophis apples and the othar for recording the ephis c¢oloniea. Every tres
in each plot was exmmined, In making these counts, the entire exterior
of the tree was firet checked from top to bottom, The next step was to
check the inner lower half of the tree, starting with the trunk and work.
ing out, and the third step wos t0 ¢limb up into the center of the tres
and sheck the ianer upper half, The tree was then completely rechecked
in reverse order in an effort %o eliminate any possible errors,



Laboratory Studies
The results of the laboratory studies are shown in graph

form in Fige. IV and V,

Observations made while making these studies under the
prevailing conditions indicate that: (1) The 50 per cent goulas and
50 per cent bentonite emulsifier apparently resulted in a faster rate
of drying, less free oil, aan emulsion which remained stable longer
after agitation ceased, and a more uniform distribution over the
bottles sprayed, (2) The emulsifier containing 10 per cent goulac ani
90 per cent bentonite had more free oll under the same conditions of
preparation and the emlsion appeared less stable, a considerable
quantity of oil separsting out withian 15 minmutes after asgitation
ceased, (3) From the standpoint of stability, the emulsifier contain-
ing 25 per cent goulac and 75 per cent bentonite was somewhat better
in these tests than the 10-90 emulsifier, but still did not appear to
reach the stability of the emulsifier containing 50 per ceat goulac
and 50 per cent bentonite.

The tests indicate that there is a covrelation between
the percentage of oil and dimitro-ortho-eyclo-hexyl-phenol in the
emulsion snd the depositing quality of the spray material,
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Iield Studies
Beverly Msnor Orehard

The Beverly Manor Orchard i{s located about three miles
northwest of Steunton, Virginia, OSome sections of this orchard were
sprayed with a tar oil emulsion; the rest of the orchard, however,
was spreyed with Dow Dormant spray used at the rate of 3% gallons per
100 gallons of water in addition to two gallons of California Kleemup
ready mis. One block of trees was treated with two epplications of
this mixture. Ho injury was found in the orchard except in one block,
The section of the orcherd in which the rather exteasive injury
ocourred, is situated at e higher elevation than the rest of the or-
chard, The verieties represented in it are Staymean, Winesap and York,
It wes noted that a number of the trunks of the trees in this bloek
were in poor condition., In the majority of the cases, the injury was
present or more severe on the sides of the trees having e northwest
exposure. Upon preliminary examination the injured branches, it was
found that in a number of ceses, the temuinal buds were free from in-
Jury, since they had developed in & normal manner. The other buds,
however, were appareatly killed at once for no further development
had teken place in these buds after the application of the spray. It
was noticed, however, that a great many adventitious buds were being
put out at t& sides of the injured buds. By ocutting into the branch
at the point where the bud joined 1%, dead areas ecould be detected
running into the bud and extending a short distance on the braach,

A later check-up in the orchard showed that the larger
branches had been injured by what seemed to be winter injury, and,
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by getting a history of the orchard, it was learned that winter ine
Jury had oecurred in this sume bloek in years previous, However,
branches one-half inches or less in dismeter did not, in the majority
of cases, show this winter injury, and it was this wood which showed
the most injury to the buds, Wwinter injury may have ocourred in
November of 1938, the following conditions having existed at that
time: (1) 4 period of very low rainfall existed from September to
January, (2) It is doudbtful if the trees had become dormant.
(3) Tempersature reports for Staunton show that in November, sudden
and extreme drops in temperature occurred in four di fferent 24-hour
pericds., In the block of trees showing injury (Fig. VI} there were
quite a fow trees which showed no spparent injury (Fig. Vii).

Several possible causes of this injury mey be considered:
(1) 4n error may have been made in the mixing of the spray meterials,
though the manager of the orchard feels sure that this was not the case,
The area in which the injury occcurred was of a size large enocugh to re-
quire four or five tanks of spray material end it does not seem logical
that the same mistske in mixing would be made four or five times in
spraying one particular section and not be made in the mixing of the
materials epplied elsewhere in the orechard, (2) There may not have
been a proper emulsification of the materiasls, However, the same ob-
Jjections may be raised in regard to this possibility as were discussed
~ in regard to a possible error in the mixing of the materials, (3) It
is entirely possible thet the injured trees were dessicated by the
north and northwest winds (more so than the rest of the orchard becesuse
of the higher elevation of this section) and that oil was therefore
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Fige.

Tree Injury in Beverly Manor Orchard
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taken into the tissues more readily. (4) The spray material may

have been applied on this bloek at t00 low a teaperature, however,

the manager states that no spraying was domne whem the temperature

was below 40° ¥, (8) A freeze may have occurred shortly after this
section was sprayed for temperature records show that on the nights
following some of the spplications, the temperature went down to 26° 7.
(Table 1IV), (6) The most plausidle explanation, based on the evidsnce
gathered, “ %o be that injury resulted from the oil entering the tree
and bud tissue, due to s weskened and dessicatod condition brought on by
winter injury and drouth conditions,

B.R. Price Orehard

Injury ogcurred in the B.R., Price orohard in Bedford county,
Virginia, in 1988, In checking up on the history of the case, it was
learned from Mr. Price that the spray tank was filled sbout one-half to
two-thirds full with water. The 0il and dinitro combination was added
next and then the rest of the water. The injured trees had evidently
received a higher concentration of oil than the other trees and quite a
few of the limbs were completely dead. The positions of the injured
trees seamed to indiecate that they had received the last of the spray
material in the tank snd that the spray solution in the bottom of each
tank contained a higher percentage of free oil., It was evideat that the
injury resulted from fmproper emulsificstion by adding the concentrate
te a large smount of water and failure to pump the material back on
itself uader pressure, In the opinion of the writer, no injury would
have resulted had the spray solution been prepared properly,
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TABLE IV
Material Applied - £5% Dow Dormant plus 2% Californis Kieemup Ready Mix

Temperature (¥.)

Date Applied fexipus gl nfoun
Mareh 6 58 29
7 71 7
8 80 80

Temperature for liovember on days in which large drops in temperature
were recorded

Temperature (¥F,.)
Date Applied Mazimum Minimum Difference
25 32 11 al
26 33 11 22
29 38 9 24
28 34 G as
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Guerrant Orchard

Dr. Guerrant made his dinitro spray up into a stoek
emulsion (using an extra gallon of oil with each two gsllons of
dinitro), from shich he made his diluted emulsion., Judging from the
menner in which he handles his materials, one would expect to find
considerable injury resulting from the application of the spray.

This has not been the case, however. He has a Friend and a Bean spray-
er with power take-offs., He uses trucks equipped with tanks to haul
the spray meterial to the sprayer. A truck comes inte the filling
stetion and, while the weter is running into the tank, the stock
emulsion is added. There are no agitators in the tanks of the supply
trucks, When the tank is full, the supply truck earries it to the
sprayer and the materisl is trensferred to the sprey tank. In one
instance, the material was sllowed to stand in the sprayer for more
than an hour before it was applied, however, no injury ceccurred even
on the trees sprayed with that emulsion.

E.B. Boaham Home Tract Orchard

Injury ccourred on a few trees in the £,B, Bonhem Home
Tract orchard, in 1938 and the tipe of some limbs sbout ap inch in
dismeter were killed. In this orehard, Mr, Bonhem has a stationary
spraying system with two 400 gallons mixing tenks, Vhile the emulsion
i2 being mede up in one tank, spreying is done from the other. It was
discovered that there was a break in the partition between the two
tanks and it wes thought thet this was the csuse of the incressed oil
content of the spray. Thie does not seem to be the only snswer for
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in Bonham's spraying in 1939, similar injury has occurred in an-

other of their orchards, with just a few scattered trees being injured,
Since, in applying their sprays, they start spraying from the laterals
closest t0 the mixing plant, it is entirely possible that the material
in the line ahead has had a chance to separate out and that they were
spraying this material on the trees, thereby getting the injury, This
seems t0 be the best answer to the problem for in no case was a whole
tree injured., The injury seems to be present only in certain sections
of a tree, It might, however, be due t0 some other cause, sich as s
woakened tree, winter injury or greater dessication, a condition which
allows more o0il to be taken into the tissue. Considering all factors,
however, it appears, in this case, that the injury wes due to spraying
the trees with material in which the 0il had separated out,

Wenpler Ovchard

This orchard is located about ten miles from Harrisonburg,
Virginia, The orchard is heavily infested with Seurvey sesle (Pig.VIiII),
the larger limbs and brenches being slmost completely inerusted. The
seale had been present so long that on cutting iato the bark of the
branches, the necrotiec areas in the forms of tubes sometimes extended
down into the branch for a distence of one-~querter of sn ineh, This
orchard was sprayed by Mr. Yempler with two per cent Dow Dormant except
for four plots which were sprayed by the writer. (For results, see Table V)

No sphis was found in any part of this orehard.

The trees in that part of the orehard sprayed by Mr, Wampler
were poorly covered and do not show as good results as were obtained in



Fig. VII1I

A portion of a limb showing infestation of Scurvey
Secale in the Wampler Orchard
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TABLE ¥

SOURVY BCALE

Biot Haterial Dead Aldve
I 2}% Dow Dorment (110 vis.) 170 108 80 833
I1 2}% Dow Dormant (150 wis.) 209 105 39 383

11X 83% Tarocide B
and éé 18 42 886
3% oil

IV 2}4 Unkmown Central 78 108 189 312
Check 2% Dow Dorment (110 vis.) is¢ 185 72 877
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the four experimental plots., Because of its loecation, the orchard

is exposed to a great deal of wind, meking thorough spraying difficult.
Another factor influencing the control of secale in the orchard is that
it is bounded on three sides by other orchards all infested with scale
and none of which are treated with a dormant spray.

It was thought that injury might result from the oil and

dinitro because of the injured tree tissue and its somewhat dessicated
econdition. Although the trees were examined carefully, no evidence of

spray injury was found.

Trinity Vale Orechard

A large part of the experimental work was done ia Trinity
Vale orchard, located at Blacksburg, Virginia. In no ecsse was there
any injury spparent when the materials were applied in the dormant
period, There was, however, some burming on the buds when they had
developed to the point of the leaves extending one-fourth inches,
(Pig. 1X).

Extreme care was used in making the emulsions to be sure
that they were well emulsified.

In the plots containing the two per cent emulsion of the
material conteining 96 per cent oil of 1565-165 viscosity and four
per cent dinitre, it was felt sure that injury would result because
the weather at the time of spreying was very foggy and the trees did
not dry ia 36 hours. In one case, the trees were sprayed twice, one
spray being spplied the last thing one day snd the other spray being
applied the first thing the following day. No injury developed however,



Twig Showing Stage of Bud Development When Last
Spray was Applied



The results of these experiments, with all pertisent data may be found
in Teble VI, and Table VII.

Under the conditions in which this study was made, when-
ever any of the materials were spplied at temperature of 65° F. and
above, buraning resulted on the buds in direet ratio to the inerease
ia the temperature about 68° P, It is especielly imteresting to note
that, at these high temperatures, approximately the same smount of bum-
ing was obtained with the one-half per cent as with the one and one-halfl
per cent and the one per cent. Other experiments made when the trees
were in full leaf substantiated these findings., The dry fomm of dinitro-
ortho-gyelo-hexyl=-phencl combined with an emulsifier was put iate solu~
tion and the trees sprayed with the mixture on sn afternoon when the
tenperature was in the neighdborhood of 80° ¥, Approximately 75 per cent
of the leaves were burned s0 severely as to cause defoliation of these
leaves, and all the fruit hit by the sprey was injured, resulting in the
killing of several of the outer cell layers as illustrated by Fig. X.

An interesting fact that should be noted is that there was less injury
on the sides of the trees away from the sun's rays than on the sides
towards the sun., Another block of trees in full leaf was sprayed with
the same dry fomm, but this was spplied at night. No iajury resulted
from this spray for two days during which time high temperatures and
sun exposure prevailed., Injury of the same type but t0 a lesser degree
ocourred on the third day only after a slight shower followed by a hot

Sunie
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TABLE VI
TRINITY VALE ORCHARD

This orchard is located about two miles morth of Blacksburg, Virginia.
The erop is a large one and the weather was favorable for the development of
roay epple sphis.

No injury was noticed from the differeat asprays.

The small percentage of aphis clusters and apples present could esasily
be due to certain limbe and parts of the tree being missed, this appears to
be true from the way in which aphis dsmage showed up.

The trees in this orchard are 25 years old and wary from about 10 feet
to 55 feet in height.

The varieties are alterneting in the spray rows.,

Varieties present in this orchard and logeted in plots are:

Grimes Colden
York Imperial
Rome Beauty

Stayman
Winesap (few)
Delicious (few)

The orchard is in permanent sod which was broken up twice during this
season, once in the early spring and again in the early summer,

Excellent cultural practices have besn maintained this year and the
previous two years. Before this time the orchard had no spraying or cultural

practices.
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Trinity Vale Orchard (continued) nm,ng
Number Aphis Clusters Aphis Apples Bushels % Aphis Apples

erials ot s No. Av, No, _ Av. duged of Total
244 .0B4F Grimes 3 20 8.66 2 +66 82 0.018
(powdered)  Stayman 2 16 7.8 13 6.5 13 1.0
Rome 4 26 6.5 0 ﬁ 0.0
York 36 7 “4 7. 0,17
s B ¥ ¥R # H mvid
D.N. Grimes 10 438 41,3 845 B4.5 223 3/4 2.36
liquid) Staymen 17 488 25,76 536 351,58 110 5/¢ 4.83
Rome 18 436 24,22 800 44.4¢ 158 5.16
York 19 1630 €5.78 2363 124.36 300 4.92
Uls 3 e Gy T e 8o )
Totals 804k _4.08
1% D.H. Grimes 9 97 10,7 144 18.0 227 0,39
1iquid) Stayman & 37 8.6 45  7.16 118 0637
Rome ) 40 Bs0 47  5.87 108 3/4 0.45
York 7 574 82,0 777 111.0 182 2,66
Delicious 3 4 14 1/2 G
Totals . . % . T3
24 Do, Grimes 11 278 27.18 482 43.81 260 1/2 1,18
{liquid) Stayman 3 [ 2.0 7 2,33 41 1/4 C.16
Rome 4 8 1,50 8 1.28 26 :)Lja 020
York 12 385 ‘ 7 2 i
Totels 50§46 _ £5 8 &5 e TR
Sprey Cream Crimes 8 103 2C.6 168 35,0 166 0.62
o-ao? plus ?iﬁ Rome 4 0 0 0 48 / 0.0
Towsls 18 58 186 o% Seay  dssije o
Spray Grtn.‘ Grimes 1 a7 27.C 4 4.0 19 Y 1.34
8-200 plus York 4 g5 161 23 18 1/2 .89
we & i WA B8 do. Bris o
24 D.N. Grimes 8 40 5.0 69 8.8 181 ' 0.23
(1iquid) York 47 1/8 0
_Totals i ﬁ f{.ﬁ =5 i Vs R
Tarocide Grimes 10 32 3.2 61 6.1 217 1/2 017
6-800 York 6 5 83 10  1.66 117 ,153 0.08
Winesap 2 0 0 7 1/2 0
Totals 16 % % o78 'é %:E 3%’;{: B'Lﬁz
3% D.N. Grimes 0 i 12,1 nv 23,7 527 1/2 0.28
(powdered) Staymen 3 iz m.al 86.0 u 1#8 4,52
York & 0 o ) 0.0
Delicious 9. 80 S.63
mewwis B By T8 vr o=
Check Grimes 8 4344 1«:.0 7463 uu.u 46.76
3
€ Bt




Fig. X

Apple Showing Injury Ceused by Dry Dinitro-ortho-syelo-
hexyl-phbenol in Vater
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Judging from these experiments, it seems that injury
comes about through the entrance of the dinitro through the stomate
of the leaf, since no injury occurs whes the stomata openings are
¢losed or when the spray is epplied and allowed to dry before the ‘
opening of the stomata,



TABLE VII

PLOT 1

ceity Low Wo. Aphis Colonies Aphis Apples Dushels % Aphis Apples
Approx. Temperature 50 Veriety Trees No, Av. No, Av, |Produsced of Total prod,
Weather Foggy
Material 2 gal. 38-D=6 Stayman 2 ] 4] 0 0 2 0.0
Bmlsifier 1,25 of 50-50 Rome 6 2 «33 ] 4] 182 0.0
smount applied 100 gal, York -] 6 1.2 0 4} L8] 0.0
Grimes 2 5 8 0 0 Igi 0.0
Totels 15 15 '!!h-? -1 .
PLOT 2
wiad ty low '
Approx, Temperature 50 Stayman 3 % 1.33 4 1.33 11 0.36
#eather Toggy home 5 [¢] 0 0 0 17 0.0
Material 2 gal, 38-D=6 York S 0 [+] 0 ¢} v} 0.0
Bmulsifier 1.25f of 25-75 Grimes S " W_— e @ 0.0
Amount ipplied 100 gal. Totals ¢ & OB 0§ % 0.07
PLOT 3
%ind Hedium
Approx. Temperature 50 Stayman $ 30 6. 13 2.6 12 1.08
weather Foggy Rome 4 27 6.75 15 3.75 7 1.9¢
Material 2 gal, 38-D-6 York 3 50 16,66 L] 0 Le] 0.0
Zmulsifier 1, § of 10=80 grimes _ﬁ 4] 0 _é 0 , 0.0
Amount applied 100 gal. Totals 1B 107 8.3 2,15 é
1988 P 4
Wi ty Medium o2
Approx. Temperature 50 Stayman 6 42 7. 61 10.16 1:2 3.12
Weather Foggy Rome 3 26 8.66 44 14,68 6.75
Material 2 -‘1. 38-D=6 York ] 1 1,12 3 57 4] - -
Bamlsifier & of 25-785 Grimes 1 5 5 5 5. 2 1.78
Amount Applied 200 gsl,  7otels 38 ¢ 40 TS TeH .3

124



16 PLOT &

¥ind Veloeity medium No. Aphis Colonies Aphis Apples Bushels 4 Apbis aipples

Approx. Temperature 50 Variety (Trees o, AV, Ho, Av.  Produced of Totsl Prod,

Weather Foggy

¥aterial 2 gal. 38-0-1 Stayman 2 13 6.9 2 11.8 9 8.55

Bmulsifier .5/ of 25-75 Home 4 111 287,75 173 45.85 1’} g.16

Amount Applied 100 gal. York -] 12 2. 14 .33 0 --
Grimes 3 105 146 48,66 26 4,01

F~~TE B ik - 3R 5% - 2 9 55
6 PIOT &

wind l%fmw 'ﬁé

Approx, Temperature 50 Stayman b § -] - 8 6. 2 3.0

Weather Foggy Rome ] 92 18.4 183 358.60 81} 5.43

Material 2 gal, 38-D-1 York 1 -] 45 6 54 9. - -

Emalsifier of 50-50 Grimes 2 187 63 178 89, 35,90

premergjieltrry miwls T 35 Do I8 Bw m %%

Mareh 16, 1558 PLOT 7

¥ind Veloeity High

Approx, Temperature S50 Stayman 1 8 e. 12 1z, 1 12,00

Weather Clear Rome 8 239 29,87 402 §0.25 897 12.27

Materiel 2 gal. 38-D-1 York 10 [+ 0 4] 0 4] 0.0

Bmlsifier 1.26/ of 25-75 Grimes 2 48 80 40, 6,01

B e we g,  Cmwe B B8 Iow wt Sw @ W

Miareh 17, % PIOT B
Veloeity Medium

Approx. Temperature 50 Stayman i 1 1. 1 1. 2.
Weather Fair Fome 2 36 18, 56 28, 14.5¢
laterial 2 gal, $8-D-1 York io 7 o7 @ 9 1/3 20,
Bmlsifier 1, # of 10-90 Grimes 2 P o3 i Z ell
imount Applied 100 gal, Jotals 15 45 N 7 E’a“ i01/3 "8.07




¢h 17, 1 PIST 9

wind ity Hedium %o, Aphis Colonies Aphis ipples Bushels & iphis ipples
Approx. Tempsrature 35 Veriety Trses No, FA Y No. av. Produced of Total prod,
Weathex Clear
Katerial £ gel, 3B-D-E Rome 6 is 3S. 37 6.2 Il) 1.81
Euleifier 1,28f of 50-50 York ? 4] C. L+ ] 0. 0 0.0
smount Applied 10C gal. Crimes R- 6 6 14 o 5 2,0
T W B iw ® Tm W T®
- .
oceity High
Approx. Tempersture 58 Fome 1l o 0 0 - 11 0.0
%eather Clear York S ] [¢] (¢ G 0 0.0
Material 2 gal., 38-D-2 Grimes 2 ] ] e o 0.0
Bmlsifier 1,85 of 25-75 Totals 8 ) ) ) [ .
Amount Applied 100 gel.
- PLOT 11
ty High
Approx. Temperature 52 Fome 9 2 .32 2 22 173 0.10
Yeather Cloudy York 5 2 4 5 o6 ) - =
Material 2 gal, 38-D-2 Totals 14 4 ] S5 I ]
Bmlsifier 1., # of 10-90
Amount applied 100 gal,
17, 1§ PIOT 12
Velocity High
Lpprox. Temperature 50 Tome 1 ] 0 0 0 1 0.0
#eather Cloudy York 7 g o Q 8] ¢} y 0.0
lMaterial 2 gal. 38-D=8 Grimes S 59 59 185 1238 3/4 l.86
Bumulsifier 5§ of 25-75 fotels 18 59 9 4.68 128  9.01 % 3/4 1.5

Amount tpplied 100 gal,




13

i ®, ty High

fio. Aphis Colonies Aphis ipples Bashels Aphis App
Approx. Temperature 44 Variety <Trees Ho, Av. Mo. Av. Produced of Total prod,
weather Cloudy
Haterial 2 gal, 58-D=7 Staymen & i 28 1 25 é «25
Emilsifier 1,25/ of 5050 Rome 2 k] 4,5 19 9 & 2.87
Amount Applied 100 gal. York 5 0 0 0 0 0 0.0
Grimes 1 0 0 0 0 14 0.0
Totels T8 70 85 % 166 2 .
18 PLOT 14
¥ind ty High
Approx, Temperature 42 Stayman 1 0 ] ] 0 3 0.0
Yeather Cloudy Rome 2 0 0 0 0 £ 0.0
Material 2 gal 38eD-7 York 8 0 0 0 ] 0 0.0
Bulsifier 1.25f of 25-75 Grimes ] '] 0 ] o 0.0
Amount spplied 100 gal.  Totals T O 0 °o__ 0 .
Merch 18, 1938 PIOT 15
¥ind Veloecity Medium
Approx. Temperature 55 Stayman 2 10 5 21 10.5 4 5.25
Weather Clear York 5 o 4] 0 0. 0.0
Haterial 2 gal, 58-D=7 Grimes 2 50 18.5 158 38 : 3.86
Brulsifier 1, § of 10-90 Totals 11 60 5,45 174 15 .s!! .
imount Applied 100 gal.
larech 18 PIOT 16
wind ¥ ty MHedium
Approx. Temperature 60 Home k-] 10 3,38 22 & i9 1,08
Weather Clear York 5 3 o6 3 N [+ - -
Haterial 2 gal, 38-D-7 Crimes 2 16 8. 33 16.5 1,29
Bmulsifier .&f of 25-75 Totels 10 29 29 8 58 !l%z .

Amount ipplied 100 gal,




March 18, 1938 PLOT 17
Wind Veloeity High Ho. Aphis Colonies iAphis Apples Bushels & Aphis ipples
Approx. Temperature 55 Variety |Trees lio, AV Ko, Av. Produced of Total Prod.
¥eather Clear
Materisl 2 gal. 38-D-8 Rome 3 0 0 0 0 3% 0.0
Boulsifier 1.25f of 50-50 York & iz Se 16 &4 0 - -
Amount Applied 100 gal, Grimes 3 ) 0 0 0 , 0.0
qotals 36 18 1.2 16 1.8 -
1938 PIOT 18
nd ty Nedium
Approx, Temperature 56 Staymen 2 10 Se 16 8. 27 5.81
Feather Clear York 4 o] 0. (4] 0. 4] 0.0
Haterial 2 gal. 38-D=8 Grimes 10 1 21 5 .56
Bwmlsifier 1,25 of 25-75 .7 8 I & =B % 9
Amount ipplied 100 gal.
Marech 18, 1938 PLOT 18
¥ind Veloelity High
Approx, Temperature 585 Rome -] a8 2,66 17 5.66 10 1.5¢
Weather Clear York 7 -1 «71 8 1.14 L] - -
Material 2 gsl, 58-D=8 Grimes 4 14 3 26 39 +47
Bmlsifier 1. # of 10-90 e X ¥ R R B O3 .
PIOT 20
¥ind Veloeity Medium
Approx. Temperature 50 Rome 4 8 2. 10 2.5 46 «19
Weather Clear York 8 16 e 25 .12 17 «10
Material 2 gal. 38-D-8 Grimes 3 0 0 0 0. 7. 0.0
Bmulsifier .5 of 25-75 - Totals 15 24 1% 35

Amount applied 100 gal,

18



18, 1938

21

Wind ocity Medium

Aphis Colonies Aphis Apples

Bushels

¥ iphis Apples

Apprex. Temperature 50 Variety 1Irees No. AV, No., Av., Produced of Total Prod.

Weather Clear

Material 2 gal., 358-D=3 Stayman b is 18, 26 28. 4054

Emulsifier 1.25f of 50-50 York 6 E 1.33 13 2.16 19,11

Amount Applied 100 gal. Grimes 7 74 10,57 14.28 2,72
Totals 14 100 % ~9.85 1

March 19, 1938 PLOT 22

Approx. Temperature 45 Rome 1 1 1n 17 17, 2 7.72

Weather Clear York 7 36 S.14 34 4.8 53 4.51

Material 2 gal, 38-D-3 Grimes 5 43 8.6 72 14.4 38 1

Emulsifier 1.25f of 25-75 Totals 18 % 6.8 125 "3'5&' ey T.%

Amount Applied 100 gal,

% %9= im PLOT 23

Approx. Temperature 50 Rome 1 1 1. 3 8 1} 1.8

Weather Clear York ? 65 9.28 79 11.28 13 4,50

Material 2 gal. 38-D-3 Grimes 5 85 17 32 33 3/4 3047

Bumulsifier 1.§ of 10-90 Totals 15 181  1L.61 % E“B’ Qy" “8.70

Amount m &w ﬂg

March 938 PLOT 24

0oC i

Approx. Temperature S5O York 7 106 15,14 139 19.85 0 y - -

Weather Clear Grimes 3 19 28 8 20 5/4

Material 2 gal. 38-D-3 Totals 10 'ii% 164 R% 20 3/4 a‘.%

Emulgifier 5§ of 25-75




March 19, 1938

ty Low
Approx. Temperaturs 55
Weather Clsar
Material 1% gal, 38-D-6
Emulsifier 1.25§ of 850-50
Amount Applied 1CC gal.

onies Aphis Apples

Bushels & Aphis Appio_l'

0.0

LAl
F

Material gal, 38-D=B
Emulsifier 1. §# at 10=90

4.0
25.7

@ H -3

19

Approx. Temperature 60

Material 1} gal. 38-D-6
Emalsifier o5§ of 25-75

Amount Applied 100 gal.

g 16.1
%




19, 1938 29
%mu Wo. A%? Colomies Aphis Apples Bushels @ Aphis Apples

Approx. Temperature 60 Variety 1Trees No. AV, No. Av.  Produced of Total Pred,
Weather Clear
Material 1} gal. 38-D-1 Stayman 1 L] Se 9 %e 4 1.2
Emulsifier 1.25§ of $50-50 York 5 7 1.4 8 1.6 ] 1.1
Amount Applied 100 gal. Grimes 2 . 0 0.0

Totals "8 ﬁ ‘j:.'i ¥ _in Ii 70
% 19= i’e‘ PLOT 30
W v um
Approx. Temperature 60 Stayman 1 0 ¢] o 4] 2 C.0
Weather Clear Fome 2 4 2o 5 75 kS Sed
Material 14 gal. 38-D-1 York 5 43 8.6 46 9.2 g 22.6
Emlsifier 1.25§ of 25-75 Grimes 3 18,66 37.33 3.9
Amount Applied 100 gal, _ Totals TN ﬁ % ﬁ 15.72 “4.65
e o

um

Approx. Temperature 60 Steyman 1 27 27. 8 SC. 6 8.3
¥eather ci;u- n:; 3 S le66 8 2466 12 o6
Material gal, 58-D=-1 b ¢ 8 9 12 1 2.12 0 - =
Emulsifier 1. # of 10-90 Totals 12 o ‘i“ﬁ L] iF .90
Amount_Applied 100 gal.
YR SR <
Approx. Tempersture 7C Stayman 1 3 Se 4 Gy 1 2e
Weather Clear 2 L] Ow [¢ O, 0.0
Material 1& 31. 38=D=1 York S 1 o2 2 ol 1 l.4
Emulsifier of 25-75 Grimes A 5 Oe 0 0 14 2/5 0.0
Amount Applied 100 gal, Totals ig 4 x Bow 20 2/5




¥ind Velbelty Weilem

No. Aphis Colonies

Aphis Appies Bushbels % Aphis Apples

Approx. Tempersturs 52 Yariety Trees So. AV, No. Av. Produced of Totel Prod,
Weathey Clear
Msterial 1} gal. 38-D-7 Stayman 1 0 ) e o 3 0.0
Emulsifier 1.25¢ of 50-50 York 5 38 7.6 43 8.8 8 3.9
Amount Applied 100 gal. Grimes g 8l 21 4
s 05 oh 16 Wwm & r )
21 na PLOT 34
{um

APPTOX. !ﬂmm 60 Stayman 1 9 e 14 14, 8 1.7
Weather cll:r York 6 o o e © 4] 3/ C.0
Nateriasl 13 gal. 38-D-7 Grimes 0 o 0 4 3/4 0
Bmulsifier 1.26§ of 25-75 Totals % ) 1.12 I% “1.75 1% 3/4 2‘1‘55
smount applied 100 gal.

2, 1 PLOT_ 35

ty Hedium
Approx. Tempereture 60 Stayman 2 2 1. 6 3. 1.0
Weather e:;-: - York 4 6 1.5 g s.: a 14,7
Material 1} gal. 38-D-7 Grines 4 3 3/4 1
Emulsifier 1.§ of 10-90 Totals 10 i1 I’F. , £33 %ﬁ’ 3/4 Tgi
Amount Applied 100 gal,
el g
Tow

Approx. Temperature 65 Rome 4 24 6. 42 10,5 58 6.9
Weather 611;11- York ? g Ce 4] . 4] y 0eC
Material 1} gal. 38-D-% Grimes 3 62 20,66 95 3. 12 3/4
Emulsifier .5 of 25-75 Totals 14 86 d4 138 . 18 1/2 'g'%m

Amoust Applied 100 gad.




% 81= %9&
ty

Approx. Temperature 70

Weather Clear

Eaterfal 1} gal. 38-D-2

Emulsifier 1.25f of 50-50

Amount Applied 100 gsls,

k? ﬂ.: 1658
7

No. Av.

[+] Ce
o a—:'
% e

Zphis Appies Bushels % Aphis Apples

Zzeduced of Total Frod.

3 Cel
o OaC

8.2
7.07

Approx. Temperature 72
Weather Clear

¥ateriel 1} gel. 38-D-2
Emulsifier 1.,25§ of 25-75
Amount aApplied 100 gal,

Bl o

G €.
g1 13.
9 Tv.me

0 ; 0.0
18 3/4 3,47
I€ 3/4 Beb7

Bl < o

80
B7.5

Approx, Temperaturs 86
Weather Clesr

Material 1 gal. 38-D-2
Emlsifier 6§ of 25-75

Rome

York

Grimes
Totals

Sl v o

[

BlE o .
of2
o

2% 1.8
: 3
™ Haa




March 21 PLOT
Vi ty Low No. Aphis Colonies Aphis Apples Bushels & Aphis Apples
Approx. Temperature 88 Yariety Irees DMNe.  Av. Ho. Av. [Produced of Total Prod,
Weather Clear
Material 1} gal. 38-De8 Stayman 1 1 1. 8 5 13 1,3
Emulsifier 1.25§ of 50-50 Rome 3 23 7.66 40 18,33 3 12,1
Amount Applied 100 gal. York 8 11 1,37 17 2.2 o -
Grimes 2 L 2. S 248 : &
eais 3 B _IW B tH v Th
: PLOT 42
min
Approx., Temperature 74 York & 4] 0. e 0. 21/5 0.0
Weather Clear Grimes 5 19 3 22 4.4 10 1,6
Material 1} gal. 36-D-8 Totals 11 19 i‘.%i 2 2. iz 1/5 29
Emulsifier 1.25§ of 25-75
amount Applisd 100 gal,
Vint Velseity Nedt S
ty um
Approx. Temperature 70 Stayman 3 18 6, 32 10.66 3 10.6
Weather Clsar York 7 1. 7 1. 0 --
Material 1} gal. 38-D-8 Grimes 4 7 , 1 6
mmo;é 1. §# of 10-80 Totals 14 3 ‘%fg' ﬁ’ '%% E) Ie.:ug
Amount_Applied 100 gal,
ot wa .
ocl ty um
Approx. Temperature 60 York S5 i3 2,6 17 Sed 4] - -
Weather Clear Grimes 7 101 A2 154 22 20
Material 1} gal, 38-D-8 Totals 12 114 }'%‘.T 17 1455 2 %

Emulsifier 5§ of 25-75
Amount Applied 100 gal,

48



March 22, 1938 PLOT 48
Wind Veloel: Ty dedium No. Aphis Colonies Aphis Apples Bushels & Aphis Appies

Approximate Temperature SO Variety Trees lHo. Av Ne. s Produced of Total Prod,
Weather Clear a5 -

Material 1} gal. 38-D-3 Rome 1 0 0. I o 0.0
Bmulsifier 1.25{ m;‘ ;g-ao York & o: .: 4 '.ss 1: .‘. -
Amount Applied . Grimes

Totls T Gor  ews e s 3 &5

%ﬂ=%m PLOT 46
ty

Approximate Temperature 70 Stayman 1 L] 0. L¢] Ce 4] 0.0
Weather cll;u' Fome 6 6 1. 8 1.33 b 7% }
Material gal, 38-D=3 York [ 1 16 1 8
Emulsifier 1.25§ of 26-75 Totals 18 7 -5 [ '.%5

i

Anoust Applied 100 gal,

IS o PLOT 47

Approximate Temperature 80 Stayman 1 5 S. y % i3 4.6
Material 1 1?;.. 88-1;):3 York : ’: 37 3 a.ﬂ g y -
Emulsifier of 10-90 Grimes » 3/4 3
Jmount Applied 100 gal. Totals 15 80 ”E ﬁ_ﬁ g1/4 _ﬁ“ﬁ

e i
Hedium
Approximate Temperature 80 23 11,5 31 15.5 17 3/4 1,7

Stayman 2
N o ‘3 79 33 136 45.33 13 1/¢ Ted
o B8=D=3 Grimes
e e 3 g Tonls 3 108 oD e T %

Buulsifier 57 of 25-75
Amount Applied 100 gal,




22, 1958 : ﬁ! -2
nd ¥ ty Low No. Arphis onies Aphis Appies Bushels % Apbis Apples
Approximate Temperature 82 Variety Trees lNo. Av. No, Av, |Produced of Total Prod,
Weather Clear
Material § gal. 38-D-6 Stayman 1 4 4. 4 4. 2 2.0
Amount Applied 100 gal. Grimes 16 22, 0 - -
et £ T 85 % 5=
Narsh 22, 1 ELOT 50
Temperature 80 Stayman 1 1 1. 1 1. i «6
Weather c;.ﬂy York 7 18 :.:7 18: 3034 : 3/4 ;::
Materisl ¢ gsl. 38-D=6 Grimes 5 o
Emulsifier 1.25§ of 25-75 Totals 15 % 2% % ?}c‘ 61/s .50
Amoust Applied 100 gel.
22 PLOT S
Approximate Temperature 76 York ) 0 (4} o © ,e: 040
Yeather Crimes ]
Meterial § gel, 38-D-6 Totals 11 % %."os!' %‘ %‘ 4 %3%6

Emulsifier 1. # of 10-50

8¢

Amount Applied 100 gal.
PLOT _S2
\ um

Approximate Temperaturs 75 Stayman 2 136 68, 206 103, 6 34,3
Weather Rome 2 9 4.5 16 8. 1 14,5
Material § :-ua 38-D-6 York 2 ¢ 0. g & 0 040
Emulsifier of 25-75 Grimes 2 33 52 26 4 9
Amount Applied 100 gal. Totals € 178 gﬁ 276 %428 2 T1 ﬁf%v




22, 1938 53
%’1@3% A " w!“.!'c'am Aphis Apples Bushels @ Apbis Apples

09

Approximate Temperature 70 Yariety Trees No. A¥. Ho., Av., ©Produced of Total Prode
Weather Cloudy
Material § gel. 38-D-1 Rome 3 1 *33 1 «33 5% c.1
Emulsifier 1.25§ of 50-50 York 2 2 3o 2 % ° -
Amount Applied 100 . Grimes 3 31 ié S 5
il Totals 6 £ § .57 I{"gi' 3".%‘
g g nE_n
ty um
Approximate Temperature 70 Stayman 3 170 56.66 179 59.66 7 25.5
nterial § gal. 58--1 e & & = = 2= = s
‘m e
Emilsifier 1.25f of 25-75 Totals 10 = 6 et ﬁ ~3.56
Amount Applied 100 gal.
Vit Velaetty Tow aE..
aApproximate Temperature 52 Stayman 2 54 27. 84 42, 13 86,
Naterial § gal $8-D-1 s 2 A = A 1 o
Katerial ¢ gal. D -
Emulsifier 1.§ of 10-90 Totals 18 % %1‘&: 157 %f& 13 91,53
FLOT 56
Stayman 1 0 ° o 0 3% 0.0
h York g 9 1.5 1 1.8 1/ 40,9
Material # gal. 38-D-1 Grimes 1 7 ? 8 8 4
Beulsifier 5§ of 25-75 Totale € 16 3. 219 I l*Js "

Amount Applied 100 gal.




25, 1936
it s g g iy g S
Approximate Temperature 40 Yeriety 1Irees No. AV, Ho., Av., |Produced _of Total Prod,
Weather Clear
Material # gal. 38-D-7 Stayman 1 24 24, sy 37 2 18,5
Emulsifier 1.25§ of 50-50 Rome 1 60 60, 106 106. 1 --
Amount Applied 100 gal. York 4 297 74.285 346 86.5 27 8.3
Grimes 5 59 11.8 70 _%1 5 10.0
Totals 11 440 40, 559 35 1,97
25 PLOT S8
Approximate Temperature 40 Stayman 1l 17 17. 3 3. 3 1.
Weather Clear Rome 2 50 25, 8l 40.5 43 16.3
Materials § gal. 38-D-7 York 3 0 0. s O 0 0.0
Emulsifier 1.25§ of 25-75 Grimes 1 9 g 18 16 [ 1.9
Amount Applied 100 gal. Totals 7 96 085 100 laB IS} 811
ﬁ a= 1338 FLOT 59
; um
Approximate Temperature 40 York 8 65 8.12 80 10. é 25.6
Weather Clear Grimes 5 18, " 3
Materisl 3 gal. 38-D-7 Totels 18 Ia' ‘ﬂ'ﬁ? % w46 5/4 ’ifﬁ
Emulsifier 1. # of 10-90
Amount Applied 100 gel,
Mareh u: ?u PLOT 60
, ¥ ty um
Approximate Temperature 50 York 9 3 o33 3 + 03 2 1.1
Weather Clear Grimes & 10 Lo £1 5,25 1 15
Material # gal, 58-D=7 Totals 15 e R - R 5.8

Emulsifier 5/ of 25-75
Amount Applied 100 gal.

19



¥ind Veloeity Medium No, Aphis Colomies Aphis ipples Bushels ¢ iphis Apples
mmxh;i:e Temperature 50 Variety (Trees HNo, Av, Ho, Aw, Produced of Total Pred,
Weather :
Material § gal, 358-D-8 York & 15 2.5 20 38,38 o -
Baulsifier 1, of 50«50 Grimes 4 is 3,78 e 17, pi 1.8
imount Applied 100 gal. —otals 10 S0 S, 48 4.8 12 2,84
March §: I& PIOT 62
Wind V ty Medium
Approximate Temperaturs 48 Rome 3 9% 285, 172 §57.38 51/2 28,3
Weather Clear York é 0 O. o 0. 3 1/2 0.
Material 1/2 gal, 38-D-8 Grimes - 0 8 O, 21/8 0,
Bmlsifier 1,86f of 25-75 Totala 10 7% 745 172 17.2 1 1/s 18,45
4mount jpplied 100 gal,

' PLOT 63
¥in eity Medium
Approximate Tempersture 48 BRome 1 15 18, 21 21, 2 P8
Weather eim York 5 0 O, o 0. o] ” 0.0
Material § gal. 38-D-8 Orimes 2 L 0. L _o. S1/2 0.0
Bmlsifier ¢1f of 10-80 Totals 8 15 1,87 21 2.62 51/2 2,95

PLOT 64

¥ind ¥ ty Hedium
Approximate Temperature 50 York é ; «83 7 1.16 0 -
Vesther Clear Orimes 5 37 7.4 128 28 A6
Material # gsl. 38-D-8 Totals 11 42 S.81 %‘ 6.46 28 1.8

39



Wind Veloeity Medium
Approximate Tempersture 54
Weather Clear

Haterial § gal, 38-D-2
Bmulsifier 1,25f of 50-50

Amount ipplied 100 gal,

¥ind Veloeity Medium

Material i gal, 38-D-2
m-xtur x.lu of M

Cloudy
Material § gel, 38-D-2
Bmleifier 1. # of 10«80

Amount Applied 300 gal,

Approximate Temperature 48
Weather Cloudy

listerial 38-Df
Bmlsifier 5f of 25-75

Amcunt Applied 100 gal.

No., Aphis m::.. Aphis Apples Bushels & Aphis Apples
Nariety [Trees No,  Av. Ho, 4Av. [Produced of Totel Prod,
York 5 B % 5 1, 0 .-
Teews & % de woEe YV 85
PLOT 66
York ? g «28 4 57 0 -
- S - IR I ol )
PIOT 67
York £ 6 «75 6 .5 - - -
Tets T 18 1as 10 Te g
FLOT 68
York & 4 6.8 50 8,58 - .=
Totals I ST T i ww 2




March

Wind 7&% High
Approximate Temperature 46
¥eather Cloudy

Material 38-D=3

Bmlsifier 1,25§ of 5050
Amount Applied 100 gal,

PLOT 69
No, Aphis Coloniss
Veristy fTress No. Av. Mo, Ave

iphis Apples Bushels ¢ iphis ipples
Produced of Totel Prod,

Wind YM%C: Eigh

Approximate Temperature 46
Weather Cloudy
Haterial 38-Du3
Bmulsifier 1.25§ of 25-75
mount Applied 100 gal.

S

Vind Velsaity Tov

Approximate Temperature 40
Weather Clear

Haterial 38-D=3
Bsulsifier 1, # of 10-90

Amount jppiled 100 gal,

W
Wind ty low
Approximate Temperature 48
Weather Clear

laterial 38-D=3
Baulsifier 5§ of 25-75

Stayman 1 5 Be ? Te - - -
Rome 1 2 24, 48 484 - - -
York 7 61 8.71 62 8.85 - - -
Grimes 4 _g 3 S - -
otws T s el s Tor
PLOT 70
York & 20 - P 22 "5 e - ..
Grimes 6 19 3,06 32 3,86 - o
Totals 10 39 3.9 i4 4.4
FLOT 71
York 1 21 21. 29 a9, - - -
Grimes - - -
™eale € W w5 18 e
FLOT 72
Grimes 9 234 26, - - e

Amount Applied 100 gal,



65

WILLIAM BOAZ ORCHARD

Located in a mountain cove just to the west of Covesville. This
orchard is in permsnent sed., Good cultural practices are maintained. The
trees are about 35 years of age in the plots where Dow Dormant spray was
applied, and approximately 30 feet in height. The tarocide plot was in a
different part of the orchard and was sprayed first with tarocide B three
gallons to the 100 and later that seme day re-spreyed using seven gallons
of tarocide B to the 100.

M‘f W P %o ‘i
Material Variety of Aphis Apbis per Tree
Trees _Apples Clusters _Apples Clusters
244 DN, (liquid)  Winessp 6 g 0 o 5
2i% D.¥. (Liquid)  Winesep 11 26 2 2,36 2.09
?n <034F : Winesap 1 3 3 ‘.n 27
D.N. powder Ben Davis 0 )
Torais T .
ide B 7~ 7 16 13 2,28 1.88




66

B.J. WOOD URCHARD

The B.J., Wood orchard is located at Flint Hill in the upper
Shenandoah Valley. The trees are about 40 years old with some 12 year old
trees which have been replents., The older trees are 25 to 35 feet in height
and the younger ones between 10 and 20 feet. The orchard is in permanent sod
which is grezed by hogs. FProven orchard cultural practices are used.

Here, as in some of the other plots, the erop set was very small
this year, thus reducing the dependability of the results.

The check plot was located in ean adjoining orcherd of young trees
about 12 years old which did mot have a dorment spray. The trees were between
_10 end 15 feet in height.

The weather conditioms for the development were favorable.

Fumber ~ fotal AV, Wo. of
Material Variety of Aphis Aphis per Tree
Ixees  Apples Clusters Apples Clusters
13% D.N. (liquid)  Stayman 3 187 273 62.33  91.0
York 2 208 169 102,85 84.5
Bonwum 4 2485
Mowas  § W EI  Hse @
Tarocide B 63 Stayman 1 0 0 0 0
gallons to 100 York 1l 8 10 8.0 10.0
Winesap 3 2.0 33
Totels 8 _I% i -
Check York 2 1538 985 767.5 _ 492.5
23% D.N. (liquid) Staymen 3 22 33 7.38 11.0
York i 0 0 0 0
Winesap 2 0 1 0 ]
Delicious 33




67

T.J. ANDREWS ORCHARD

This orchard is located at Hollins Station about ten miles north of
Roenoke., The trees in this orchard are about 36 years old and ramge from 20
to 30 feet in height. The orchard is in permanent sod and is well cared for.

The trees s a whole had & very small set this year,

The plots were sprayed at two times - half of the trees on March 19 and
the other half on March 23 due to high winds and the impossibility of spraying
efficiently the whole tree.

No injury was noticed due to the Dormant spray.

Tuaber Totel Av. No, of
Material Yariety of Aphis aphis per Tree
TIrees les les Cluste

2j#% D.N. (1iquid)  Black Twig 6 A2 g 2.4 1.8
24 DN, (liguid)  Winessp 5 72 5% 15,4 188
0
izzg

23% D.N. (powdered) , ]

3% Spray Cream - no York 3
~Sphigide

865 407,33 288,38
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NININGER CRCHARD

This orchard is located at Daleville. The trees are about 30 years old
and renging from 20 to 30 feet in height. The orcherd is in permanent sod and
is well cared for. Although there was not enough of & fruit set to make a
fair test, the Dow Dormant was noticeably superior to a straight spray cream
spray.

Thinning further reduced the dependability of the results. All trees on
which records were teken had been thinned about the same - thus giving
approximately uniform results on the remainder.

Number Total Av. No. of
Material Variety of
Irees
UWRTRBei 43 4 L1
- Ry ' Totals 7 ‘% -" 1428 1,28
24 .034F (powdered) Black Twig 8 31 13 388 7.0
20!.
2i% D.N. (liquid)  York L] 2 a8 L —T
2§ DN, (1iguid) Xork 8 k] 208 11,87 2640
34 Spray Cream *n.;;k Twig : 248 380 m.g ::g.g
Totals 5 % é% e .
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WOODRUM ORCHARD

Situated on Bent Mountain about 15 miles southwest of Rosneke is the
Woodrum orchard. The trees in these plots are about 60 years of age and for
the most part 35 to 40 feet high. There is only one variety im this orcherd,
namely pippins. Although the average mumber of aphis clusters and apples is
high, the material's effectiveness is probably as good if not better than in
any of the other orchards in which plots are located due to the large orop
set,

No injury to the tree was noticed. The orchard has been in sod for the
lagt few years.

Number !mt Bv. No. of
Materials Variety of Aphis per Tree

Tesss _umples Glustexs ipples 'Siusters
26D (Mquid)  Pippin 6 T 860 119,56 98,85
S DN, (Mguid) Pipptn 8 707451 185.4 90,2
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DICKENSON ORCHARD

This orchard is located at Woodstock, is in permanent sod and the
trees are about 25 years 0ld and approximately 25 feet high., Cultursl
practices have been poor until the last two years.

The crop set was poor &s this is the off-year for the Ben Davis which
is a biennial bearer, and decause of poor pellimation for the Stayman,
Blacktwig and Winesap.

Scurvy scale was abundant in this orchard but i% was hard to find live
scale on the Dow Dormant plots - about 98% control was noticed. Those on
which powdered tar was used showed about 50% control end the oil emulsion
25% less comtrol. There did not seem to be any differsence due to strength
of material, This was not based on any actusl count but upon observation.

The check plot for rosy ephis was not &8 representative as it might
have been, In another part of the orchard about 75% of the fruit and
foliage was demaged by aphis.



The Dickenson Orchard (continued)

B

2 gals. D.N. per
100 (liquid)

41,75
7.0
44.0

Av, No, of
Haterisls Variety Aphis per Tree
Apples (Glusters Apples Clusters
2.2 1bs, per 100 Stayman 307 73.8
gale. D.N.(powder) Black Twig 11 78.0
Ben Davis ‘
Totals il =
2% gal. per 100 Stayman 119 46.33
DeN. (liquid) Black Twig 0 0
Ben Davis 9 1
m il
1 3/4 lbs. D.N. 136 41,35
per 100 (powder) 3 35.0
0 0
121
!
log

8 lbe. tar per

100 {powdered
tar)

8 lbs. tar per
100 (powdered)

-
@ o

BE

8.8
28.0
14.0

&%

94.0

126.0

710
69,6

ok

Totals
Staymen
Black Twig
Winesap
Ben Davis

iotals
Staymen
Black Twig
Winesap
Ben Davis

als
Staymen
Blaek Twig
Winesap
Ben Davis

Totals
Stayman
Black Twig
Winesap
Ben Davis
Delicious

Totals
Stayman
Black Twig
Ben Davis

Totals

tEro [debrns [Bivre Bivce EErre BErre 'dg"‘"" g

BeE8 Buzobs BEcsg [Es.5 (85X [EBc.d [EHcal

BEEE (BlEEY [BE.

47.16

188.0

’ “.,
ﬁ:g_ T&8.I1
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FUNSTON ORCHARD

This orchard is at Oreemwood, Virginis. It has about 50% crop set

for this year. The trees sre about 40 years old and have had excellent care.

The orchard has been sprayed in the dorment period for the last twenty

years and in two of the last five years tarocide has been used.

The trees are between 20 and 35 feet in height. They are uniform in

size. The orcherd is in permanent sod.

! Tumber Total Av, No. of
Materials Variety of Aphis Aphis per Tree
Trees  : lust
244 DN, (1iguid)  Winesap 2 154 230 £2,0 $6.42
Lime sulphur 12} ¥inesep 8 1970 3089 894.0 617.8
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SONCLUSIONS

Conclusions which may be drawn from the work disoussed
in this thesis are: (1) That the 50 per cent goulaec and BO per cent
bentonite emulsifior used at the rate of 1,25 pounds per 100 gallons
is seemingly the best material smong those tested. However, under the
conditions in which trials were made this year, a dry form of dinitro-
ortho-gyclo-hexyl-phenol mixed with an emulsifier containing bentonite
end soy flour appears to be superior in preliminaery tests, either in
oil or water sprays, dus to its better wetting power.

{(2) That injury whiech has been exemined spparently
ocours at the bud end enters the branch through the bud.

(3) That the dimitro-ortho-gyclo-hexyl-phenol in
oil and water sprays should be spplied only in the dormant season, al-
though no serious injury has followed its use in the plots used for
this study even when the buds have pushed out leaves as much as one
gquarter of an inch,

{4) That in the plots treated, the powder snd
water form of dinitro-ortho-cyelo-hexyl-phenol gave satisfactory control
of Rosy aphis.

(8} That time, care and the following of directions
should not be saerificed in the making up of the emulsions.
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