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INTRODUCTION

Colorado has, according to U, 8. G=ological Survay
(1), 896,000 acres of oil-bearing shale., M¥cKse (2)
stated that combined deposits of Colorado 2nd Wyoming
could furnish 15 times as much oil as is now baing
supplied from oil wells o the country. This abundant
source of oll furnishas & possibillity of great in-
dustrisl develepmant in the region. Up till the pre-
sent time o011l has bheen produced from shale in the United
States only on an expsrimental scale. The rsason for
this lack of development is the abundant supply of ps-
troleum oil which can be obtainsd at a lower cost of
production than oil from shals.

The oil shale furnishes valuabls by-products not
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found in petroleum oil. McKse (2) reported that no
nitrogen compounds of any value were found in petroleum
oils, but rrom oil shale ammonia and basic nitrogen
compounds relsted to pyridine can be obtained. The
possibility of by-products has interested investigators.
I7 by-products of sufficient valuz couls be producsd,
the prodiction of oil from shale could be put on a paying
basis. Previous investigations of othar workers (3 & 4)
determined the presence of nitrogen ba e materiels in
the oil shale. The similarity in chemical composition
of known nitrogen compounds in the shale oil to somes of
the vegetable alkslolids has sroused lntarsst as to their
insecticidal value,

Btauffer (3) investigated the nitrogen baszs ‘rom
the shale oils of Colorado and made a Tew tests on =zphids.
He reported favorable results. His results aroused the
interest of Mr, J. %, Horne and ¥r, C. P. Hopkins of
the Buresu of Minss at Boulder., Arrangements ware made
to carry on an Invastigation of ths i-sscticidal value
of shale oil extracts at tha Colorado Stats Collags,
under the supsrvision of Dr, List, Station 8&rntorolosist,
The various fractions of the shale o0ll wors to be sox-
tracted at the Bursau o’ Mines at Boulder by Mr. Carl
Hopkins, Junior chemist and ¥r. J. W. Horne, 8-ginser

in charge of the cooperstive shale o0il research laboratory
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at Bouvlder, Colorado,

dr, Floyd Randolph ma’e some te8ts with s “ow of
the materials during the summsr of 1931, Hs lost "is
1ife in ar sutemobils nmccident during thz sunssr,

Ihe writer bsgan work on thz proj=2ct 'n Septezber
of 1931 and continued till Espt=ndsr 1932,

Tne purpose of this investigation was 1o iegit ths
various Tractions of t-p shale oll as contsct ‘rssaetie
cides, i-oludlng the mergin of safety o planis, snd Lo
"Iind a sgtislactory rniethod of asulsitication.

LITEnATURE CITED

0Ll from shels has beon 2roduccd in Scotland for
about 80 yzars. In the esarlisr days thz tar ronaining
after the oll hsd bsg ramoved was burned or discarded,
In 1902 Garret and Bmythe (4) became int:rested in the
possibilities o racovaring veluabls nitrogsn axtracts
8s by~products, Thay wers able to0 isolats the ‘ollowing
nitrogen basaegs rom ths Scottish shals oilss

Pyridine B.P. 115 -« 116°C
2-Methylpyridine B.P, 129,5°C (763 =a)
2t 6-Dimethylpyridine B.P, 142.5°C (760 mm)
2% A-Dimsthylpyridine B.P. 159-159,5°C
21 S~-Dimethylpyridine BeP. 154-155°C
2841 6«Trimethyl pyridine B.P. 170.59C {763 i)
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Stauffer (3) 1solated Symetrical collidins
(0532(033)?3 and 2 methyl 5-sthyl pyridine (CgH;(CH,)
(0385) N)7rom ths lower boiling fractions of thz Colorado
shale oil taken from De Begue, Colorado. H2 found that
the nitrogen bases distilling below 300°C wers primarily
tertiary amines. From his tests he decided that the
nitrogen bases ‘rom the Colorsdo shale oll which boil
below 300°C are similar in physical propertiss to nitro-
gen bases from coal tar. <hs guinolinss, isoquinolines
and hydrogenated quinolines fourd in the cozl tar are
not present in the nitrogen basss from ths shalz oil,
except possible traces,

Hopkins ard Horne (5) dacided that while only two
nitrogen compounds have been definitely isolatsd from
the Colorado shale oil, it 1s sale %o assume that they
are similar to materlals extracted from the Scottish
shale oils (4) and .onsist “or tha most psrt, of piperi-
dine homologues with va:rying amounts of pyrrols and
piperidines in tha higher bolling point :razction,.

Schreinsr and Reed (6) found the quinolinzs to be
more toxic to wheat ssedlings thsn thas pyridine homo-
logues. 8ince the quinolines ars not “ound in nitrogen
bases from the shale oll these extracts should no%t bs
so toxic to plants as the nitrogen bases from coal tar,

Delng (7 ) suggsested that insolubls rnitrogsn basas
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snd chlorinated besnzenes have somile advantagss over
nicotine even though the nicotine is more toxic. This
i1s due to the fact that insscticides solutle in both
water and oil have s tendency to difluse into the water
when lef't standing in emulsion.

There has been some variation in the results ob-
tained by di ferent Investigators in regard to the
effectivensss ol nitrogen bases as contact insscticldes.

Theobald (8) found that pyridine was promisirg as
a substitute ‘or nlcotine “or some spaciss of aphids,
Riche:dson and Smith (9) investigzating the toxicity
of some organic compounds to Aphis rumicis bLinneaus
found the pyridines from coal tar to be of little
value. The concentrations toxic to Aphis rumicls was
sufficient to injure dwarf nasturtiums,

Richardson and Haas (10) reported nicotine at 25°¢C
to be about 31 times as toxic as pyridine to Iyibolium
confusium Duval, Neither nicotine nor pyridine showed
appreciable anesthetic propsrties. However, partisl
recoveriss wsere grestsr with nicotine than pyridine,

Dingemanse and Wibaut (11) experimented with arino-
pyridine on frog:., rabbits, snd cats and “ound it pro-
duced s perlod of paralysis followed by spasms,.

Btauffer (3) used the ksroseme “raction of tha

shale o1l emulsified with equal parts oI 7ish oil soap
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on Mysus porsicae 8Sulzer on cabbage and obtained falrly
good results without injury to the plant., H=s had bstter
rssults when he used soap chips (Proctor & Gamble) 22
grams, -shale oil 25 grams 3nd water 50 grams to make up
the stock solution. This exulsion at 1.25% zave him 97
to 100% kill., He attributsd = large part of the in-
secticidal value of th= kerosen2 fraction to th: presence
0 ritrogen basss &.d to the high percsntage of un-
saturates present.

Stauffer*s (3) results indicate that the toxicity
of wvarious fractions of shals 01l distillate is crsatest
in thz distillate o’ about 250°9C, but is of i-sectici-
dsl valus throurh the rangs of 200°C to 350°C,

P:OCEDULRE

The winter s2ason wao near at hzn¢ whon work on
the shale o0il extiracts was resumsd in ths I3l of 1931.
In order to have a supply of irsects availablz or tests
during the winter it was :zceséary to grow plants in
tha greenhouse and infest them. A portion of th: rresn-
house west of the entomeclogy bullding on the campus of

the Colorado Stats College was usad

£

or thlz work. A
number of the comwon garden plants, such as cabbage,
turnips, navy beans, peas, potatos=s and tomatoes were
started. Seversl hundred colsus cuttings wsre rooted,
From time to time infested plants wers obtalned from

commercial greenhouses. All %thase plant: weregrown in
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pots for convenience in making ' pray tests.

The extracts were only avallable in small quanti-
ties at one time so a small stomizasr w-s used to apply
the sprays. any of the applications were made on
cuttings, placed 'n water to kesep them resh. The stem
was inserted in a hole in a plecs oi paper placed over
the top of a bottle., £ach bottle was then placed on a
ple plate z2round the edge of which was placed a ring
o7 tangle oot to prevent the sscupe of the aphids. This
msthod was used sspeclally for aspplication on Hacrosi-
phum sanborni Gillstte on chrysanthemum.

In tests on Myzus psrsicag Sulzer on turnip the
whole plant was spraysed and ths pot containing it placed
on a pie plate treated with u rinr o Tanslefoot around
the edge., Counts were made at inte vals of AB hours
ar’ter sprayinges

‘Applications on colsz.s or mesly bur control were
made, using the whole plént and isolating ths sprayed
plant from any source of rainfestation. Counts were
made 48 hours after spraying,

Dormant tests wére made on Europ-ean elm scale both
in the laboratory and in ths Tield.

During the summer tests were mude on aphids found
to be abundant on shrubs on ths cumpus. The spirea
aphis. were ‘ound to bs ths moét num *rous and were

located near ths grasenhouse, so wsre usad Yor a number
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of tests.

sgch matarisl of shale oil origin was given a
number for convenience in taking and tabuleting the
records. In some cases comlinstiors ¢ materials were
given numbars to designate them,

MAT : TALS

The various ractions o7 tha shals 0il usszd were
gxtr.cted st the lzborztory of the U, S. reav of
Mines at Boulder by Kr. Carl Hopkins and M¥r. J. ¥. Horne.

The shale oil all cams from the expesrimentzl plant
o the U, 8., Bursau of Kinzs at houlison, Colorado,

The sxtracts from the shale oil wsre tested as they
were supplied and insects found svallable, It was
necessary to add an szulsifer to tha nitrogsn basse
materials. BSaponin was usad in a numbsr oY thes tests
because it has bsen Jound by ilchardson and Shephard (12)
to have very little toxicity to Aphis rumicis st 18
concentration, while 3% 7ish oil soap, = co.mon suule
sifier, gave 445 ki;;. Some o ths oils were made nise—
cible at ths laboratory at Boulder =nd raquired ro
addition of an emulsifying sgont.

A numbar ol othar wmatsrials and coubirations of
materials wers tosted as emulsifiers for the nitrogen
bases. The more generally used ones were ammonium

oleate, potassium oleate and penstrol. %he nitrogen
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base matarials wars checked gzainat stnndardlzad comoare
einl products on the markst, such a2 nicoiineg, ni otine
sulrate and commaercially preparsd miecible olls.
HESULTS
Higcible Bnsale O1ls
A nusbser oY tests were zade va'ng miaciblz shels
oll on Macrosiphum santerni Gillette on chrysanthemum,
Boaveral aisclible 0ils of verious ractions contaliring
a high psrcentage o7 unSSturat@d hydrocarbons wers
tested, Thssa oils sll showed a maried tondency to hurn
the plants whan ussed at concentrstions sufficiently high
to k1ll the insscte, These olls were comparasd with Vardol,
& sunmar oil prsparad by the Standard 01l Cowpuny.
The miscible kerossnae Ber35 at Q.49 concenirstlion

gave 25% kill on Y¥pgrosiphus Gillstts, with no

apparent burning to ths chrysanthemun lseves,

Tho misciblis gas oil Ba'28° at Q.4% concsntrution
rave only 128 k111 on Eagrosiphum saniorni on shrysane
themum, |

The total karosens ias oil f‘raction, Hsmpel dis-
tillation, at A% concs tratlon, gava no kill on Mag-
Losziphum ggp;atnl. Ihe miscible kerosene gave buttary
results then the gas oll oy tha total ¥oropane zxnd gss
oil.

AlS smulsion of Vaerdol ssve S0% kill  and ut

2% gave 100% k11l on Yacrosiphum e Verdol at 28
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gave 158 burn on navy besn lesves.
Miscellaneous Materials

The izpthenic sesparate Ifrom the gas oll was tasted
for use as an emulsifying srent “or the nitrozan base
materials. It was “ound to cause burn on cabbage lcavas
at «5% concentrution. It was not used extensively bo-
cauBe o the toxic e foct upon plants.

The alkalins wash rom the prassurs distiilate

xilled only 80% o Kecrosiphum

and caussd 50% burn on cabbags whan applizd =t = cone
centration 0f 5%
The filtrate from the retort condaanssyr watar with

olsic acid added was toxle to Mag:osiphum saniorni at

12% and showed no burning on csbbage l2avaes at 100

Y

concentration. Ths guantity of this matari .l which was
available or tssts was limited so 1t was not testad as
thoroughly as ths othsr materials. 4Lhis m Larizl g.ove
promising results.

‘The “ilirste ‘rom the retort condenser water killed
89% of Macrosiphum sanborni at Qsﬁvconcantrwtisn and
caused no burn on cabbage leaves, There wss slight
burning at a concentration of 508.

The water from the stsam distilled nitrogen basas

condensed to 208 of the original volume, killed only

9:% of Aphis spirascola Patch,
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The watsr solubls materisl from the nitrogsn bases
Tror the kerosene killed 1008 of Aphis spirascola Patch
zt 8% but caused 25§_burn on spirea, The concentration
necessary to kill aphlds. burned ths plants,

Rumerous tests were made of the materials In the
niscellansous groups, All were discarded except the
filtrats from the condenser water,

Ths ditrogen Base Katerialst TaXles ars submitted

Yor the rasults secursd with the varioug nitrogen bases,
The most promising ol thesse was tested in combination
with s numbasr of other materisls to s=se i7 smzll amounts
could be added to a carriar suth as a miscible ol and
increase ths toxicity of the oil to irsaets without
causlng injury to plants,

Tablse No. 1 gives ths rasults of tests ol crude
nitrogen basss from the pressure distillate on aphids,
For convenisnce in tabulstion this materisl is dssisnsted
as No., 11 in th2 tables. ZThe napthaﬁie suparate from
the gas oil was tabulated as No. 17 and was us2d to some
extent as an emulsifying acsat. The combination of
Noe. 11 with o1l and emulsifyin; agant- is givan the
number 6,

No. 6 is conmposed of sulfonated conmpounds ‘rom the
pressure distillate 5C gramsjy No., 11, 25 grams; shale

kerosene 50 gramsj alcoholic potssh till neutraly



5 grams of ¢leic acid.

spider and mesaly bugs.

to seg if the toxicity

using this =matsrial as

Ho. 6 was tasted on =phids, red

Saponin was added in some fests

to insscte could te incroased by

& Spraader.

Table Fko. 1
Material No. Concen- bHo, insects % kill Inssct
tration 48 hours
11 0. 8% 35 2,8 Myzus psrsicag
17 0.2%
n 0.8% 30 70 n n
Saponin 0.25%
11 Q4%
Saponin 0.025% 26 100 Ea rosiphum
. ganborni
11 0.27%
Saponin 0.025% 23 74 "
11 « 2%
Saponin .025% 26 30 "
6 2% 30 100 J
6 2% 20 100 "
é 2% 130 100 "
6 1.5% 160 94 "
g _ 1.2; ig 184 "
00 "
6 1% 20 75 "
6 1% 122 90 "
é . 755 23 42 L
6 o5 52 100 "
6 5% 10 30 n
é 5% 124 60 "
2“ 5}55 9 21 w
Saponin 0.025% 101 99 "
6 1,.5% 163 92 L
Sap%Fin 05925%
1%
Sapooih 0.025% 205 78 "
6 0.5%
Sapanin 0.025% 98 5 "



Karsrial No., Concen~ bo, insacts € kill Insect
tration 48 _hours

6 2%

Saponin 0.025% 19 65 ?&t?eggehﬂﬁ
.:iarius

6 2% 35 3 Psggﬁg
Saponin 0.025%

6 1.5% 26 0

é 11 0

12 16

Cofling moth

2ELS
o "

"2 &

Sunoco
Ro. 11, whun ussd 2% «4% concaentration on cvsbbass
le ves cauced 50% burn. Wnile toxic to insscts 2% 2 low
conesnbretion the. 2 wus no osrgln o) zafety to0 the plant,
Mo, 6, at 28, csuced no burr on csbbey: snd was
satisisotory in covtrol of Hagcrosiphum sanborani. At 1¥

1t had no oviecldal velus on codling =moth sgius.

The testiary amines, So. 12, Srom ths prossure dise

tillate ware axiracted by Mi. Hopkins in an attempt to
isolate ths materiacl in the crude produet which was

toxic Lo inssots.

Table los. 7 indicstes She rasults obiatnsd fronm

[

tests of waterial No. 12 on uzphids.
Table No. 2

Materisl No. Concen- Ho. insects ¥ kill Inssct
tration 48 _bours

12 0.8%
8aporin 0.025% 50 70  Myszus porsigas
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Material No. Concen~ No, insscts % kill Inzo2et
tration 48 hrs,
12 Q.
Saponin 0.025% *60 100 Macrosiphum
gantorni
12 0448
8aponin 0.025% . 40 5 ,
12 0.27%
Saponin 0.025% 23 80 "
12 0.28
Saponin 0.025% * * 75 n

Ths tertiary smines (No. 12) gave almost sxactly
ths same results as is shown in Table Ho. 1 with mstzrial
No. 11, 7This was true both with ragard to irnssct kill
and plant injury.

The crude nitrogen bases ‘rom the ksrosens (No. 13)
were tested on Mygus persices ard Hacrosiphum sanborni.

Table No. 3 indicates the rasults obtained.

Table No. 3
Material No. Concen- No. insects ¥ kill Inscet
tration 48 hrs, —
13 0.8% *50 100 Myzus percsicas
17 0.2%
13 0.8% .
8aponin .025% *50 100 ] "
13 0.8
Saponin 0.025% *75 100 " "
13 - 0.88
Saponin 0.025% * %92 Mscrosiphum

ganborni

* fstimated numbers.



Material No. Concen~ o, insacts ¥ kill Insect
‘ tration 48 hrs,
13 0.4% .
Baponin 0.025% 27 85 Macrosiphum
sanborni
13 0.27%
Baponin 0.025% 20 75 "
13 0.2
Saponin 0.025% 42 85 "
13 0.2%
Saponin 0.025% 28 75 »

The crude nitrogen bases froo ths kerossne caused
100% burn on caibage leaves at .2% concentration when
emﬁlsified with Saponin. ¥Ths:e was severs burning at
concentrations high enough to give satis actory kills
on aphids,

The steam distilled nitrogen basss Trom the kzrosene
(No. 14) were tested in combination with a numbar of
di“rerent emulsifying ageants including panetrol and
smoonium olsate. Saponin produced an unstable emulsion
which began to separate out in a few minutes unlsss x:pt
well agitated. ~Zanetrol,which is an o-.idized sulfonated
gas oil prepared by the Kay Frye lLaboratories, for use as
a contéct insscticid@ in combination with nicotine,
formed a satislactory smulsion at the ratio of 1 part
penetrol to 8 parts of Ho. 14. Other materials used
in combination with No. l4.

No, 39

{Potassium oleate 10 grams

No. 14 20 cc.
Water 25 cc.
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Bo, 66

Oletge acid 40 co.
Alcohol 10 cc.
Ammonium hydroxide 5 ce,

Dendrol, a miscible oil for dormant azpplications.

8unoco, a miscible oil Tor dormant use.

B, L, 40 - Black Lexf 40 or 40% nicotine sulfate,

Nicofume -~ free nicotine 405.

The samples of Ho. 14 provided at di’ferent times
varied somewhat in color ad in the2 =zmount of emulsifying
agent required to form 2 satislactory srulsion. There
was also a difference in the appgarsnce o7 the emulsion
formed from the “irst sample. Ihe first sample was dark
brown in color when émulsifiad but later samplss were
milky in appearsnce arter belng emulsifisd,

Table Ho, 4 indicates the results obtained when
No. 14, with ths various combinations, was applied
on aphids, mealy bugs, red spider, snd as a dormant
spray on Europaan ely scale,

Tasts were made on Buropean 2lm scale doth in the
laboratory and in the field., Matsrial Tor all tests was
obtainad from Bculder.

Tabl 2 No, A
Materisl No, Concen~ HNo. insects € kill Inszct
tration 48 hrse .
14 .8% :
8aponin .025% 38 100 ;

sanborni



Material No. GConcen~ No, insects $ kill Insect
‘ trat}f_& 48 hrs.
1 . .
Saponin .025% 56 98 Macrosiphum
sanborni
14 4%
Baponin a .025% 78 97 "
14 . 248
Baponin .025% 11 36 J
14 .25 o
Saponin .025% 61 97 "
14 . |
Baponin .025% 59 91 n
14 .8%
17 .28 *98  Myzus persicae
14 .8%
Saponin L025% £00 " "
¢ .A’
Saponin .025% 200 n J
14 )
Saponin .025% %1 " "
Penetrol 1,338 62 100 Macrosiphum
sanborn
14 5%
Penetrol 1 % 47 10U "
14 5%
Penetrol 108 42 80 "
14 J125%
Penstrol .875% 102 99 J
14 2%
Penetirol -8f 150 100 "

®Numbers astimsted



Materizl No. Concen- No. insects $xi11 Insect
tration 48 hrs.

14 338

Penetrol .666% .79 100 Macrosiphum

sspborni

14 .33% ,

Penetrol 666% 200 95 n
14 o3

Penstrol . 31 63 "
14 .5%

Penstrol 5% 110 100 "
14 2%

Penetrol 5% "85 "
14 .15%

Penetrol 1.5% . 680 97 "
14 068

Penetrol Vi 4 130 95 "
14 .15

Penetrol Wig 140 100 J
14 166!

Psnetrol 33 37 100 "
14 1668

Panetrol « 3348 104 95. "
14 1668 ,

Penetrol . «334%8 36 11 "
14 .08%

‘Panetrol o 22 124 97.5 "
14 .08%

Penetrel d166% 114 98 "
14 038

Penetrol .119% 62 n8 "
14 .08%

Pernatrol 6% 100 94 "

¥Numbers estimated.



Mstorial No. Concene BKo. insects % kill Inssct
tration 48 hrs,.
14 5%
Penstrol .03%
B,L., 50 0168 *300 100 Aphis spiras-
cola Patch
1l SR
Paﬁ@tgol 038 *250 100 "
BuLe 50 .016%
14 5%
019126 acid ’°§‘§ s ”s .
.2 hiz splrace
a Patch
14 .58
Kicofume 1-10,000
66 2065% 200 90 U
14 . 5%
66 »065%8 #325 100 n
Hicofume «016A
14 5%
Nicofume 00085
14 . 25%
66 +03% 88 92 "
Nicofume .02%
14 5%
66 «125% 3 100 8, .ash tugs
litcoyums .53
14 «75%
14 «75%
66 378 * 95 "
14 1%
66 N ’ » 25

Aphls spiiage
L0ds

#hHumbers estimated,



Material Ko. Concen- Ko, insects % k111 Insect
tration 48 hrs,
14 . 75%
66 .25% * 50 his spirae-
14 5k
66 . 25% * ] "
14 .58
66 . 25% #* 98 Clavigarus
smithiae
14 5%
66 . 25% * 95 "
14 5%
66 258 * 15 Aphig splirag-
Lola
14 13
66 «25% ¥* 25 "
668
Penetrol 1.33% 30 93 ZTotranychus
talarius Linne.
14 ,33% .
Penetrol 666% 18 78 n
14 166%
Penatrol «3348 13 38 "
_ 14 5%
Nicofume 1-6000
66 .06 8 (4] "
14 S JE
Nicofume 1-10,000
66 065 é 0
14 165
30 5% 270 94 Myzus persicae
Volck 3R
14 o25% Few small onas EBgsudococcug

¥illed gitrli Risse



Material No,
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Volck
Penetrol
14
BOLI w

Volck
Penetrol
Bole 40

Volck
"

Dendrol
Dendrol

Panetrol

14

Penetrol
14

Pesnetrol
14

Penatrol
14

Dendrol
14

Dendrol
14

Dendrol
14

Bunoco
14

Sunoce

Concen~ No, insscts % ki1l Inszet
tration A8 hrs,
ik
1%
153 2 11124 Pgaudococeus
+125% 8mall ones killasd g 9ccus
%gzs ” " | n
%
3’ Few small ones ‘ "
' killed "
u :
Lavoratory Tests - No. 14 in combinations. Dormant
2 100 Gossyparia
o 4 ﬁnuxig'ﬁaﬁasr
o 5%
4% 50 100 "
5%
2% 50 90 "
«5%
1%
1% 60 100 "
A‘.
. 55 *100 "
) 2
.58 *100 "
2
5% 100 © 100 "
Laboratory Test
8%
. 5” *¥100 "
JA
5% 33 100 n

14



Material %o, Concen~ do. insects % kill Inssct
tration 48 hrs,
Check 48 7
Suizco 2% 30 84 rparis
14 . 5%
Sunoco 15% *100 "
" 10% 33 100 "
" a% *100 L
» 4% 40 92 "
Dendrol as *100 "
" 6% *100 "
n % *100 u
" 33 100 "
n 13" 12 33 "
Fiald Iests - Dormant
Dandrol 1.5% 40 100 U
14 5%
14 .58
13 ..
Olsic acld o258 Ak 66 "
Chack 50 76 L
De-drol 3%
14 5% 40 91 n
Decdrol ¥
14 K 22 95 "
Dendrol
14 .5% 40 97 J
Check AQ 82.5 "
Pernntrol pt 4 '
14 1% * 66 J
Bunoco 2%
14 5% 40 100 "
Chasok 40 80

#Number estimated.
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Materisl Ho, “oncen- No. insscts % kill Insect
tration 48 hrs.

Penstrol 6% 40 100 Gog;ggzgzg

Penetrol 5% 40 90 "

Check A0 80 "

Sunoce A | 50 100

Sunoco 3% 40 80 "

Table No. 4 shows the nitrogsn bases “rom the erge
sene to be toxic %o insects st low concentration. Theo e
was no burning on cabbage lesaves =zt O.Aﬁ concentration
when emulsi*ied with Saponine. It was ound to bhe lass
toxic to plants at concentrations suffi:i-mnt to kill
sgvzral specles of aphids thin any of tne nitrogan base
materials tested. Howevsr, the effects 'pon plants
varied considerable. Somz times thare was no burning and
at other times under appa:ently th> same condlitions and
concentrations, there was savere burninge.

When spplisd to mealy bugs, Pssucococcus gitri L.,

with ammonjum oleate there was s decided anesthetic e/ fect,
A high percentage of‘tha inssct: would appear dead “or
about 2 hours and then many of thsm would recovser., The
mesly tugs had shiny sppearance s ter boing sprayed with
combinations of Nos 14, indicating that the waxy\coating
was penetrated by the spray. ZThe toxiclty of other

oils to mealy bugs was Iincrecsed by ths addition o a
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small amount o Ko. 14 without grestly lncrezasing plant
injury. It wss possitble to kill a2 high percentage of
mealy bugs on colsus without any imm=diate injury being
apparent, After about 5 days followiry -  »nlieation of
No. 14 éombinad with oll, to coleus, there was notice-
able injury to the plants. <4hey beceme pale ard began
dropping their l=aves. The plantc that were spreyed with
concentrations sufficient to control mealy bugs nszvsy
recoverad from the harmful effscts.

Tests with No. 14 combined with an emulsi®ier and
nicotine were nade in an effort to ind a combination
safe to the plant and that would give mealy bug control
gn greenhouse plants. Thers was constderabls plant in-
jury at concentrations strong enough to giva control
of the mealy bugs,

The dormant applications indicated a possiblas in-
crease in the toxicity o dormant otils to Buropsn olnm
scale when combined with No. 14,

The nitrogen basss from ths kerossns, lims
separate, were compared with No. 1l4. The toxicity to
plants was higher snd toxicity to insects lowar than
with the steum distilled nitrogsn basss ‘rom the kero=-
sene.

The nitrogen bases :rom the kerossne, Steam

distilled and purified showed less toxictly to aphids
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than Ho. 1li.

The vacuum distillsd nitrogen bazes Trow tha Keroe
sone were less toxlic to aphlds and showed about $he 5ame
toxiaity to plants 28 Ho. 14.

Ro. 13, the erude nitrogen bas:s Irom the gas oil,
was readily emulsei’lad with Saporin but 44 net orz:

& stshle esulsion. Tabls bo. 5 indicstss the results
of applizetions of Ko, 15 on Yygus ggrégcg& i@ Bage

Zosiphug senborni.
Table Mo, 5

Material ¥o. Concen~ Ho, insects & k{11  Insect

tration BB DTS,
15 .85
Saponin JO25% 56 100
8aponin L0258 51 98 n
15 1 4
Saponin 0258 59 100 "
15 o2TH
Baponin O25% 50 80 s
15 -
Sapor:in 0258 30 67 #
15 =2
Saporin - ‘_ ' 8 37 J
15 % ,
Saponin «025% * 1 (lygas persicas)
15 8%
i7 o 25 *£0 ® 9= ] "

#Rumbor estimateds
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Msterial No, Concen- Ho. insects % kill Inszet
tration 48 hrse
15 8%
S8apeonin .025% 63 100 (Myzus pirsicas)
15 s
Saponin .025% * 58 *99 n "

The crude nitrogen bases from the gas oil were
slightly mors toxlc to aphlids and much more toxic to
plants than the steam distilled nitrogen basss from the
karosene, Concentrations as low as .2% caused 25% burn
on cabbage.

No, 16, the steam distilled nitrogen bases from the
gas oil was tested on aphlds on growing plants and dormant
applicsations, in combination with other oills, were made
on EBuropean elm scale,

Table No. 6 shows the rgsults of thess tasts,

Tavle No, 6

Material Ko, Concen- No, insescts € kill Insact

_tration _48 hrs,

16 2% #50  Myzus porsicae

16 .8%

17 2R #100 " "
Saponin .025% #100 " L

16 1
Saponin +025% #100 " n

16 8% 18 100 Mavrosiphum

sanborni

#Number estimated.



Matsrial Ro. Concen~ No. insects £ xill Inssct
. tration 48 hrs,
16 4%
Saponin .025% 37 100  Macrosiphum
Sanborni
16 o 4%
Baponin .025% 33 100 ]
16 .27% |
Saponin .025% 30 100 n
16 28
Saponin .025% 39 81 "
16 28
8sponin .025% * 100 U

No., 16 in combinations -~ Field Tests - Dormant

Dendrol 3%

16 .5% 58 100 Gossyparis

spuria Modesr

Dendrol 2% 50 98 L]

16 5%

16 5%

13 «5% ‘
Oleic acid . 25% 50 100 "
Chsck 50 76 n

No. 16 killed from 80 to 100% of Macrosiphum san-

borni at 0.2% concentration when emulsified with Saponin
but also caused 1008 burn 0n.cabbage 3t this concsntration.
This “raction appeared to have greater toxicity to

guropean elm scale when éémbinad with dormant oils than
any of the msterial: tested,

The crude secondary amines from tha gas oil, No. 31,
#Number estimated ’




- 30 -
caused 28 burn on catbage at 0.2%% concanirations and
killed 998 o cohrysanthemus aphids,

| ¥hs crude nitrogen basss plus the zlcoholic waste
from ths pressurs dilstillats, gasoline "raction, wore
tested on Myzus persicss. At 1.5% concentration, Trom
40 to 7% x1ll was obtained,

The secondary and tertisary aminass sapsr:ated Trom
ths gas oll fractions wers about ¢quazl in toxiclity te
both plants and insscis, but neithsr was as w sotive as
the steem distilled, nitrogsn bases srom thsz same ‘raction
befors s purating.

BURYARY

The niscible shals olls tested wers toxic to grow-
ing plants gt congcemtrations necesgary to kill aphids,

The £1ltrate from the rstort cordsnser watur killed
aphids at a concentr=tics of 12% snd caused no burning
on cabbage at 1008,

team Distilletion improved ths i{nsecticidal valus
of the nitrogsn bases.

The steas dis%illed nitrogsn bases frox thz gas 41
were toxic at low eancéntratioxﬁ, to kRoth plunt and ine
sects. ﬁancan:rﬁtianﬁ tret Killsd sphlds pave severe
burning to ths plents,.

The steas distilled nitrogen basss from ths Xero-

sene gave high percentages of kill on diffsrent specles
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of aphis at concentriztions which causad only occasional
burning to ths growing plants,

Material No, 6, shich %68 3 combiration o’ nitrogen
basss end oll with an emulsifier, gevs good rssults on
chrysenthemun aphids, at concentrations which caused no
injury fo cabbage.

Pifferent samples ol steum distillsd nitrogen bésas
from the ksrosens varisd in coler snd in the azount of
gnulsdlying agent raquired,

Pacecrol and ssmonium ol:zaite both gave pood results
as asulaifying sgants “or the ritrager basss,

CONCLUBIONS

1. The cizcible shals olls tsstsd wearez ~ot 8579

to usge on growing plants.

2« ihs nitrogen bases From the various fractions of

shale otl vary in toxicity both to plsnts and to inssots,

3, Ths stenn distilled nitregen basss frog the
kerossne wera ths most promising oF the nitrogsn bass
seterials ror use on growing plants,

4e Concentiratioris o nitrogsn bass = tarials
necessary to kxill aphids we ¢ often injurisus to the
plants.

5, Resulbt:s {udicated thst thes nitrogen basas
have an anssthetic 2ifsot upon masaly bugs,

6. 4hg nitrogen bases appearsd to bs wax solvants,
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readily penetrating and wetting the wexy coating of
maaly bugs.

7. The toxicity o’ miscible dormant ¢lls was
apparently incrasassed by ths addition of nitrogsn bases,

8, Haterial No. &, consisting of sulTonated come
pounds from the prassurs distillate, crude niirogen
bases, shale karossne, asicoholic potash and oloslc zeid
gave promising rasults on aphids,

9. Thnese tzats have indicated that the shalz oils

show promise o being a source of vsliushls insscticides,
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ABSBTEACT

"Abstraet of investigations of the insscticidal
value ef extracts from Colorado Oil~besring shale.

Coleradé has 896,000 acres of,ailQbearing sh&le.' This atundant
‘s&ﬁfeo of oil furnishes & possibility of great industrisl development
in the region. '

Workers at the Bureau of Hines became interested in deter-
-f“mining ths insécticidal value of the extracts from the shale oil.
~ They we:e inﬁarastsd in obtaining by-products of value to help de-
 ;;fplcp the shale oil industry. The chemical work was done at thse
Burpau'éf"&inab.
| txrangamants wvere made to carry on an investigation of the
._insectioidal value of shele all extracts at the Colorado Btaﬁe
© College.
The purpose of ths investigation was %o tost the various
| fractions of the shals oil as contact inssecticides, inciuding toxi-
city to pl&nts.andtto fing a satisfactory method of emulsification.

aevérai miscible shaﬁé oiié were %astéd‘gs ccntact‘inseet;eidss
on aphids on grawing plants, A number cf miscellansous materials
were tested to determine thelr toxieisy to bath insects and plents,

The nitrogen bases from the various fractions.of the shale oil
were also tested,

: ihe miscible shale olls tested were toxic to growing plants at

 »f;¢aneantrat1oas neceséary to kill aphids,
| The filtrate from the retort condenser water killed aphids at
gf k cancantration of 12’ and causad no burning #n cabbage at 100%.
‘ Stqrm ﬁiskillation improved the insecticidal value of the
o aitreun! bnses-
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&hu shawn aistilled nitresen bases from tha gas oll were
 § %0:1¢ at 1aw concentrations, to bath ylanhsand insects, Con-

’f,:":"l_v»gmfsrations that killld aphids gave savere murning to the plants

_ Eha staam diatilled nitregan bases from the kerosene gave

';z}high psresntagss of kill op differant species of aphids at con-
' '¢nn§r&zieas vhieh causaed only acc:sioaal burning to the grewing
N planﬁs. -

o xaterial He.,é, which was a combinatiaﬂ of nitrogen bases

and eil with an amalsirier, gave good results on chrysanuhnmun

';aphida, at eanuantrations whieh caased ne injury to cabbage.

Birfnr:nt sampled et stoam distilled nitrogen bases from

| the ksxasa&. varisd in oalor and in the amount of amulsiryins

. agent required,

| Fuaetrol and amnonium oleate both gave good results as emul-

,aifying agsnts for ths nitressn bases¢

LH.!‘!ARY .‘

aatemm STATF COLLEGE dF ARk

FORT COLLINS, SOLOMDO



	1001
	1002
	1003
	1004
	1005
	1006
	1007
	1008
	1009
	1010
	1011
	1012
	1013
	1014
	1015
	1016
	1017
	1018
	1019
	1020
	1021
	1022
	1023
	1024
	1025
	1026
	1027
	1028
	1029
	1030
	1031
	1032
	1033
	1034
	1035
	1036

