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Guayule (Parthenium argentatum)

Considerable interest was created in the spring of 1942 in the Guaymle
plant as & sourca of rubber, While the native range of the plant is south of
the Coloredo border, inquiries from various sections of the state presented the
problem = "Will guayule plants grow and survive the winters in Colorado?" To
answer the question, some 500 seedlings were supplied by the U, S. Forest Servics,
Salinas, Calif, .

These plants were shipped to 10 localities in the state representative
of the various climete zones. The locations were: Fort Collins in north-
central Colorados Akron, representing the northern plains section: Fort Lewis,
representing the southwestern section; Center in the San Luis Valley; Austin and
Fruita in the Grand Valley; Kocky Ford, La Junte, and lLamer, representing the
Arkensas Valley; and Trinided in the south-central part of the state,

A brief description will be given of the various plantings, the soil
types at the various locations, and a summery table of the growth and survival
of the plants up until cold weather stopped growth in September.

The plants received at Fort Collins were planted on the Agronomy Farm
on May 11 in rows 3 feet apart, 3 feet between the plants in the row. They
were cerefully watered for a few days after plenting and were well established
by June 26, Measurements were taken on the plants throughout the season. The
finel meeasurement was taken on September 26, No water was applied to the plants
aftter they became established.

The soil type on which the plants were grown at Fort Collins is des-
eribed as followss

The soil is classified as Fort Collins loam! (Bureau Survey Series
1927 ), The surface layer is a grayish-brown friable loam to & depth of about
4 inches. Beneath this layer is about 6 inches of brown friable loam, weakly
cloddy in structure. It is firmer in position then the layer above, but not
compect, Underlying this leyer is about 15 inches of light clay loem, cloddy,
caloarsous, and light grayish«brown in color. Beneath this is a layer of very
light grayish-brovn friable silt loam, 15 to 20 inches thick, This layer is
oalcareous but less so.than the basal part of the one above, 4t about 4 feet
the soil merges into the light-gray frisble perent material of vearied composi~-
tion, Soils of this series are doveloped on stream terraces from calcareous
alluvial deposits of moderately fine texture having no more than a scattering
of gravel. Neatural vegetation for the series: Meinly grame, buffalo and wheat
grasses.,

U, S. Dry Lend Field Station, Akron, Colorado

Mr. J. F. Brendon r-ports thet the plents were planted on April 27 on
the west orchards. Théy were watered until established, The first measurements
werc made on June 4. The final meesurements were made in November. The soil

lThe soll classifications wers furnished by Professor Dale S, Romine of the
Agronomy Section.
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at Akron is classified as Weld silt loam. It is & light brown loam underlaid
at & depth of 12 to 15 inches by a calcareous layer. The subsoil is slightly

heavier in texture than the surfece soil.

Fort Lewis Substation, Hesperus, Colo.

Mr. Dwight Koonce reports as followss Fifty guayule plents were planted
Mey 1 on the Campbell ranch 16 miles north of Cortez, Colo., on Federal Highway
160, & short distaence fromthe post office of Yellow Jacket, The plenting wes
made on non~irrigated clay soil. The plants were cultiveted once and were left
free of weeds., Twenty-four plants survived the season. The date on the season's
growth ure presented in Taeble 1. :

Experimental Substation, Austin, Colo,

Mr. F, M, Green reports that 74 plants were planted on April 28 of
streins CA-1 Var, 406, The majority of the plants became well established. MNr.
Green reported some injury from attacks by the striped flea beetle in June. The
plants were sprayed on June 12 with arsenste of lead. Measurements on the season's
growth were taken cm August 8.

Another lot of plants furnished Mr, Green were plented on the farm of
Guy McDeniels at Fruita., The plants were also atteciced by flea beetles in June
and were dusted with Pyrocide dust for control. The final messurements of the
season were taken August 8. The plants were planted on April 30, Mr. Green
reports considerable loss from root rot.

The soil description of the hustin ferm follows: In the Western Colorado
General Reconnaissance Survey (SCS Western Colorado Reconnaissance, 1939) the
soil on the Austin Substation is mepped s "orcherd clay loam." The Western
Colorado Survey is a very broad reconnaissance, so the informetion on the small
erea may not be very reliable. The orchard series has developed on mesas of
outwash meterials derived almost wholly from the basiceigneous (vbasalt) formations
capping the western end of Crand Mesa. The surface soils are light reddish brown,
frieble and calcareous, They have a crust-mulch developments. The upper subsoil
is a calcareous clay loam, light reddish brown to reddish brown in color. This
layer is compact and has faint vertical cleavags, The lower subsoil beginning
at about 12 inches is & grayish-brown, highly-calcarsous cley. Some basalt gravel
and cobble along with lime incrustetions occur in this leyer which is very compact,
but under pressure bresks down imto irregular clods and fine particles. Under=- !
lying the lower subsoil is an unassorted mixture of sandy material, waterwarn
basaltic gravel, cobble and enguler fragments. This zone is very calcarsous
snd moderately compact but not cemented. Shele underlies the soil at e depth
ranging from 3 to 6 feet of the surface, The natural vegetation for the series
is sagebrush, shad~scals, and some grasses,

Arkenses Valley Substetion; Rocky Ford, Colo.

Mr. Horman Fauber, Superintendent; received 200 plants, 50 of which
were plented on the Rocky Ford Station snd lote cof 50 were sent to Le Junte,
Lamer, end Trinided. A good stand was obteined o. the Rocky Ford Stetion. In
August the average height of tne plents wes 9,08 inches with a width of 9.65
inches. The tallest plant was 13 inches end the lergest crown was 13 inches. &t
this time the plants were shoot-ing seed stalks. In December Mr. Fauber reported
the average height as 17 inches and the diameter ss 16 inches.
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The soil type of the Rooky Ford Substation is classified as follows:
The soil is mepped as Rocky Ford loam (Bureau Survey Series 1926). The surface
soil is & brown to reddishe-brown mellow and friable fine-textured fine sandy loem
or light loam to a depth of about 12 inches. Distributed through this layer is
a small amount of medium and coarse sand. The next lower layer consists of light
brown fine-textured loam extending to & depth of about 36 inches, This layer is
heavier in texture than the soil above it or the deep subsoil below it, Light
gray spots of lime accumulation are present, The deep subsoil of light silt loem
is underlein by fine sard and streem gravel at & depth ranging from 6 to 10 or more
feet, Natural vegetation for the seriess buffalo and grame grasses predominate.
The stand is rather thin compared to that in shortgrass regions of more effective
precipitation,

Unfortunately, the test at La Junta was plowed up before any data could
be caslculated,

Lamar! Colo.,

The plants were plented on the land of the Brown Nursery. After plants
had been shipped for enalysis, Mr. Droge of the Extension Service made the follow-
ing report. "There were four plants which appeared more thrifty than the others.
They measured about 16 inches in height and from 12 to 18 inches in diameter.
Another plant measured 12 inches high and 8 inches across, and one small plent
about 4 inches high and 3 inches across. No definite record was left of irriga-
tion, but tney were irrigeted about 12 times during the season beginning the last
week in May."

The soil where the guayule plants are planted is mepped as Manvel fine
sandy loam (Bureau Survey Series 1926). The surface soil is a brown fine sandy
loam to a depth of about 15 inches. This layer clods slightly under cultivation
but breaks down rather easily, Underlying this is & slightly lighter brown and
hesvier fine sandy loam which continues to a depth of sbout 30 inches, where
soil of the same color but of llghter texture is reached and extends to a depth

of 6 feet or more,

On account of its high content of fine sand throughout the profile the
soil is not as productive as the heavier types of this series, Natural vegetation
for the soriest shortgrasses, including grama and associated species, with some

sage on the sandier types.,

Twenty-three plants were planted, 12 of which survived the season. Six
of these were shipped to the Colorado Agricultural Experiment Station for
analysis in November,

San Luis Valley Substation, Center, Colo.: Alfred T. Kremor, Superintendent

Thirty pleants of guayule were set out on April 27, 1942, in the north-
east corner of the grass variety plots. Twenty plents survived on June 6, Mr.
Kramer reports that temperatures were below freezing about 15 nights between
April 27 and June 6. The average height of plents on June 6 was 2 inches. Ten
plants were shipped to the Agriculturel Experiment Station for chemical aneslysis
when growth stopped in the fall. Wine plants were left to determine their ablllty
to over-winter, The average height of the plants was June, 2 inches; dJuly, 42
inches; August, 6 inches; and September, 6% inches.
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The soil of the S¢n Luis Valley Substation is clessified as San Luis sendy
loam (Buresu Survey Series 1903). The soil is & coarse, gravelly, reddish-brown
sandy loam, verying in depth from 18 inches to 3 feet., Below this depth, the
smount of sand and gravel increases until a mixture almost pure sand and gravel is
reached,

Irinidad, Colo., McDonald Farm near Hoehne

The guesyule plants are planted on & garden plot which has been given heavy
epplications of barnyard manure for a number of years and has been under irrigation.
There were 55 plants planted on the McDonald place, of which 30 have survived.
Twelve of these plants were shipped for chemical analysis on November 7. Tho soil
on which the gueyule plents were planted is classified as Apishapa loam., The
surface layer is a dark brown friable loam to & depth of 18 inches. From 18 to 24
inches the soil is of the same general chearacter as that of the surface 18 inches,
but is somewhat lighter colored. This is underlein with a heavy olive-colored clay
layer about 12 to 14 inches in thickness below which the soil is heavy and wet, and
contains moderate to high concentrations of salt. The entire plot and surrouncing
lend is poorly drained. The naturel vegetation for the series is grama, western
wheat and salt grasses and bush cacti,

The variation in growth of the plants at various locations is given in
Table 1. Where sufficient date is available to determine variability, no signifi-
cant difference was noted in the annual growth, The plents at the San Luis Valley
averaged the shortest, those at Rocky Ford the longests The plants at Fort Collins,
Akron, Austin, end Fruita made about the same amount of growth.

Russien Dandelion (Taraxagum kok=saghyz)

Four plantings of Russian dandelion were made in Colorado in 1942, one at

. each of the following stationss Agronomy Farm, Fort Collins; Rocky Ford Substation;
U, S, Dry Land Field Station, Akron, Colo.; and the Fort Lewis Substation at
Hesperus, Colo, Two lots of seed, one vernalized and one untreated, were received
late in May., Seed from both lots were planted at Fort Collins on June 8, The
lend was cultivated prior to seeding and irrigeted, As soon as it was suitable to
work, it was levelled and planted, The weether was damp and cool efter planting
and good germination should heve been obtained; however, very poor emergence was
obtained. The plants were irrigated on July 12 and 13 and were weeded July 17, 18,
end 20, At this time all plants were marked with stakes. Considerable 1nsect
damage was noted on msny of the young plaents. On November 6 the bulk of the plots
was harvested end forwarded to Jr, C. E. Steinbauer, U.,8.D,A, Rubber Plant Field
Leboratory, University Farm, St, Paul, Minn., for analysis., Several plants wsre
also analyzed by the Chemistry Section. The remaining plents were left in the
ground and survived the winter, Samples were sent.in to the Chemistry Section of
Colorado Agricultural Experiment Station for analysis in April,

Additional plantings were made in September of 1942, Several methods of
treating the plots, including e straw mulch, were used, A severe wind storm in
February dameged the stands and no plants were showing on March 25, Additional
plantings will be made in April,

Poor stands were obtained at Rocky Ford, Akron, end Fort Lewis, Before
yield tests can be made a suitable method of obtaining & stend will have to be
developed.,
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Hemp dogbane (Apocynum cannabinum)

Seed of this species were planted on the Agronomy Farm in May. No plants
emergad,

Several other native plants were collected by members of the Rubber Com-
mittee and enalyzed by the Chemistry Section. A report of these analyses hes
already been presented, Information on the plents collected can be obtained from
the report of the Chemistry Section, Colorado #gricultural Experiment Stetion.

State of Growth of Prickly Lettuce,
Collected for Rubber Anelysis, 1942

The stand of Lectuca scariola from which the semples were teken was growing
on land that had been in corn in 1941, No irrigation was given in 1942. This lend
was probably not irrigeted in 1941, .

Samples were taken from two locations (A and B) in the field, Tops only
(eut with & sickle at 2" nt,) and tops and roots (pulled) samples were taken from
each location, as indicated by the letters & amd B. Semples were teken on three
dates., Growth was as followss

July 15 =~ early bud stage; racemes had not formed on this date.

Aug, 5 -= early flower; about one-third of the lower leaves were dead.
A rather heavy infestation of mildew was present on the
green leaves. :

Sept. 30 --plants maturs, heavily laden with seed; all leaves and stems
were apparently dead.

Agronomic deta on prickly lettuce (Lectuca scariola)
Collected for rubber analysis - 1942

t No. plents Gresn welght-
Height | per square Grams per square Green weight-
' inches " meter meter quadrat* Tons per acre
Hervested dJuly 15 § i
Tops onlys | :
Quadrat A 58 28 4412 » 19,68
Quedrat B 54 38 3811 17,00
Avorage 56 33 4111 18.34
Tops and roots: ‘
Quadrat & 61 55 5700 25,43
Quadrat B 60 32 4789 21,36
Average 60 43 5244 23.89
Harvested Aug. 5
Tops onlys
Quedrat A . 30 43 4526 20,19
Quadrat B 84 41 4530 20.21
Average 87 42 4528 20.20
~Tops and roots:
Quadret A 90 33 5579 24,89
Quedret B 83 73 4381 19.54
Avorage 86 53 4980 22,21
Harvested Septe 30
Tops end rootei |
. A, : - "~ Cmaa “e




«T-

Fige 14 A disemsed plant at Fort Collins.



Figo 2o
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Left, plant at Fort
Lewis, Colo., July 30.
Right, = plant at the

“Austin Sube-station

in #ugust.



Fige. 3, A general view of the planting on
the Austin Substation, August
1942.
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Exhibit of rubber-bearing plents
of Colorado, Colorado State
Fair, 1942, Prepared by the
Boteny Section, Agricultural
Experiment Stetion,
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THE "RUBBER" CONTENT OF SOME COLORADO-GROWN PLANTS
Preliminary Report -~ December 1942

J. VieTobiska and C. E., Vail, Chemistry Section

\.ith the current shortags of rubber in the United States under present war
conditions, a lively interest has been aroused in the possible sources of this sub-
stance within our own borders. This search for sources has teken two principal
trends which in order of their immediste importance appear to be, first, ths in-
cressed production of synthetic rubbers; and second, the survey of potential
sources of netural rubber from plants growing within our own neighboring countries.
This report treats of studies made within the 8tate of Colorado.

At the close of Vorld War I some investigations were being carried on
looking toward the possible production of rubber {rom natural plant sources.
Perheps the only one of these which survived the first war end has been continued
by privete concerns up to the present is the investigation of the shrub guayule, or
Mexiean rubber plant.

4 revivel of interest in plent sources of rubber has been manifested during
the present emergency, and many of the experiment stations at land-grant colleges
have undertaken surveys of the possibilities of the native plents in their respec-
tive states,

Such e preliminary survey of native plants and some introduced species
has been undertaken in Colorado, During the past growing season, & number of
species were collected by several sections of the Experiment Station and at least
two introduced species, guayule and kok saghyz (Russian dandelion), have been grown
for one seasson in several locations within the State.

The following tabulations represent the findings to dete on the plents
investigated.

Table I-A,=-Lactuce scariola (tall wild lettuce)
(Lcetone-benzene extraction method on eir-dried plant
meterial)

This tall wild lettuce was collected by D, W, Robertson of the Agronomy
section on vecent lots near the college farm, Three sets of samples were taken as
the table shows {on July 15, Auge 5, and Sept, 30) end in duplicate labelled
quadrat A and quadrat B, The material was quickly dried and the stems put through
steel rollers and finally through a Wiley mill., The ground material, 20«30 mesh,
was subsequently extracted with acetone for 12 hours, followed by extraction with
benzene for 12 hours (Pickel extractor used ). From the average total yield of gum
per sample it appears that about August 5 is the correct time to harvest in order
to obtain meximum yleld per acre,

Table I=-B,==-Guayule, or Mexicen rubber plent,
(Comparison of acetonevbenzene and modified
Edison methods)

The gueyule plents represented in these analyses were obtained by D, W,
Robertson of the #gronomy seetion through U,S,D.A,, presumably as l-year-cld trans-
plants. Fifty plents were planted early in the spring of 1942 in each of 10 loca-
tions in Colorado. Ten plents from each locetion were harvested in the late fall



es shown in the teble and sent to the Chemistry ssction for analysis of rubber
content. It appears the the analyses represent plants about 18 months old. The
remaining 40 pleants at each location were left in the ground to obtain informe=-
tion on whether or not they will live through our Coloredo winter.,

Vhen the samples reached the laboratory they were separated into roots,
stems, and leaves, and these parts were analyzed separately. The dried stems and
roots were rolled thin between stesl rollers end subseguently ground to & 20-30
mesh fineness by means of & Wilsy mill.

These samples were analyzed by the acet me-benzene method and again by
the modified Bdison method for the purpose of comparisons, which are shown in the
table,

Based on 10 plants it may be seen that both the growth made in one season
and the totel rubber content from the nine locations tested varied rather widely
and in e very irregular manner, This may be teken as en indication that both
cultural methods and climate affect ths rubber content of the plants. On the
basis of one season's results the locations may be aligned in the following order,
pccording to the amount of rubber produced from guayule:

1, Trinided 4, Lamar 7. Cortez
2. Rocky Ford 5. PFruita 84 Fort Collins
3. Austin . 6., Akron 9, San Luis Velley(lonte

Visgta)

Table I=Ce==Miscellansous Native Plants. (Acetone=
benzene extraction of air-dry material)

‘ This table represents miscellaneous plents, end with the exception of
kok saghyz these were plants native to Colorado. lhey were collected by the
Chemistry section end Range Management section of the fxper iment Stetion and by
the Rocky Mountain Forest and Range ftxperiment Stations

The Russien dandelion (kok saghyz) was obtained from U.5.D.A, and grown
from seed by D. W, Robertson on the Agrenomy farm.

Most of these semples were tested only by the acetone-benzene method, but
for purposes of comperison a few were also tested by the tdison bromination method.
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Table I-A,--Lactuca scariola (Tell wild lettuce)
(Air-dried materisl). Acetone~benzens method.

Semple ; Date colleocted . Plant ~ Total . Average grams
No, i . part i Quad, weight % gum . gum in total
E : j : | |_sample
July 16, 1942 "Roots | & T 1b2g . - :
1 iy | Stem | " 710 | .16 -,20 |
2 "  Leaves . " 282 E 45 = ,69
5 " ;" Stems | T 500 1 .24 - .41 | 3,492
6 " Leeves | " 265 W95 - 71 i
kg, 5, 1942 Roots RS V¥ - *
3 B Stems | " | 965 .24 - .22 |
4 " Lesves ! " ? 407 .98 - .7§”~j
7 ? . Stems ‘: 885 18 - Gk 5,297
8 ' Leaves ., 357 - = 87
Sept, 30, 1942 Roots ¢ 7 . 231 -- :
17 " Stems | " 1602 38 '
18 o Leaves | " 1 340 .76 4.871
.\ — de2il = .
July 15, 1942 Roots | B 112 -
9 " Stems | " 545 037
10 " Leaves | " 314 .62
13 " " Stems | " 352 .49 4,011
14 " Leaves | " 238 .92
Fug. 5, 1942 Roots | o 158 -
11 " Stems | " 775 38
12 o Leaves | " 307 77
15 A Stems 1 " {856 50 5,488
16 ~ " Leaves : " 387 36
Sept. 30, 1942 Roots | 429 -
17 oo Stems | " I 827 »38
18 N ! Leaves . " . 281 .76 , 5,277
= == —
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Table I-B.-~Guayule, or Mexican
Rubber Plent

Comparison of Acetone~benzene (AB) and Modified Edison Brominetion (Br) Methods on
Air-dried Meterial, (Total Date on 10 plents,)

Samplﬂ looation Date " Plant | Tot.wt. Tot. dry . 7 Gum

No, ; part g« . mat, . AB Br | Total gum (Br)
57 | Fort Collins! 9/29/42 | root 51, .49 | .457
58 " oo stems | 93, i 365.g $58 1 ,238
59 " ;" leaves| 221, 1.46 ] ,107 ,690¢ .
60 | San Luis . 9/22/42 | roots | 22, t .67, ,058

Valley

61 | lionte Vista " stems | 49, i 145g. .95 1 4607
62 " " leaves| 74. i ,35] .123 .410g.,
65 | Cortez 9/23/42 | roots | 23,5 031 ,628
64 " " stems | 64.0 190.5g. | 67! 4285
65 " " leaves| 103,0 W33 ,158 1.821g.
66 | Akron 10/5/42 | roots | 53, , &7 | 4308 .
67 " " stems |141. 509.0g. | 422 {1.387
68 " " leaves! 315, 1,881 ,084 2.583g.
69 | Fruita 10412442 | roots | T4, ‘ o711 .5569 -1
70 " H stems | 322, 76540ge | 1417 | 4836 |
71 " " leaves| 367, 1.59! ,197 3.8292.
72 | Austin 10/17/42 | roots | B84. 1,081,337 |
73 " " l'stems {278, 6344Qge | Re59(1.595

_ T4 " " leaves| 272, .97, ,321 1| 6.430g.
75 | Rocky ford }10/28/42 | roots | 266. o 75 670 ,
76 " - " | stems ! 794, 2038,0g | 1491 °'1.325 | 14,434g.
77 " " leaves| 978. 2,424 ,218
93 | irinidad 11/9/42 | roots | 52.5 1446 11,647
94 " " stems | 99.2 266.7g. | 118 1,269 | 21.498g.
95 " " leaves| 115.0 W35 1,229
96 | Lamer 11/16/42 | roots | 90, 066 ,581
97 | " " { stems | 344, 702+0g« | 1450 1,180
9g | " " | leaves] 268 _ i .59 ,141 : 4,960g,

*ilhen extracted with 80% acetone instead of 100% acetone the gum cantent dropped to
. 3579
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General Discussion

From these preliminary investigetions it would appear that very many plants
in the course of their lifetimes do elaborate some small amount of & rubber-like
complex. In addition they also appear to elaborate gummy substances which do not
have the properties of rubber but are either true resins or substances of a
rather carbohydrate cheracter (true gums). The plants tested werc either perennial
woody shrubs or short-lived perennial herbs,

It would appear on the basis of present meager information that these
plants may be divided into at least two general classes, namely, (1) the lacti-
ferous (milk bearing) plants, such as the dendelion, wild lettuce, milkweeds, and
dogbang, and (2) shrubby, woody plants which carry clear, gummy substences such
as guayule, pingue, and rabbitbrush.

It is possible that further investigation would reveal the necessity of
treating each of these classes of plents by different processes in order to
obtain the best yields of the desirable rubber-like substances, Present indica-
tions lean toward the conclusion that the latex-bearing plants might best be
treated in the fresh green state, while the woody shrubs may be dried, ground,
and then extrected by suitable solvents which will give the highest yield of good-
quality gum. Also, the lectifers appear to have more of the elastomer in the
leaves rather than in the stems and roots,

On the basis of the few tests mede, partial acid hydrolysis (1 HCl or
H2304), and boiling or steaming to disintegrate woody fibers, does not appear to
vitiate the emount of gum subsequently obtained, but alkeli zNaCH) hydrolysis
does appear to diminish the content of elastomer~-tensomer gums,

Methods

The first consideration deals with preparation of the sample for enalysis,
The present report does not include sufficient work with the latex plants to
determine whether of not they could advantageously be treated in the undried
condition. It was found that dried meterial could be prepared in a satisfactory
manner by indoor drying, rolling the dried stems and roots between steel rollers,
and subsequently running them through a %iley mill to a fineness of 20-30 mesh,
This appeared to be fine enough to permit penetration of the solvents and yet
not so fine as to produce compaction in the extraction capsule.

Two principal methods of chemical extraction of the slastomer-tensomers
were used in obtaining the date here presented,

Method I .

The most common method, designated in its several modificetions as the
Hall-Goodspeed method, the Spence-Caldwell method, etc., depends upon the previous
extraction of the dried meterials with acetone and other solvents to eliminate the
chlorophyll and like pigments and subsequent extraction of the elastomer-tensomers
with benzene,

¥Wiith this method it was found by the authors of this report that even
prolonged extraction with pure acetone (12 hours) does not extract the chloro-
phyll bodies with eny degree of completeness. Hence all early data so obtained
are likely to be grossly inaccurate, depending in degree upon the emount of
pigments remaining in the final gums, Thus, dried green foliage and green young
stems of plants which appesr to have larger quantities of gum than the older
stems and roots must be discounted,



It was found by some preliminary tests that the old method of extraction
of chlorophyll used by Willstdtter in Germany gives much more complete extraction.
He used an aqueous solution of acetons (80% acetone - 20/ water)., 1t was also
found that in subsequent rubber extractions some materials extracted better with
benzene waile others gave higher yields with carbon tetrachloride,

It eppeers that complete extraction of elastomers requires a much longer
time than the 3 hours specified in some methods, regardless of solvent used. The
Bailey-Walker and the Pickel apparati are designed for dropwise extraction.

After some experience with these extractors, the euthors believe that the old
Soxihlet epperatus is much better adapted to this type of work whers complete ex-
trection of larger samples is desirable. This is because the entire contents of
the paper thimble ars bethed in the solvent before being siphoned off, thus giving
better opportunity for diffusion of the gums.

If it be desired to produce & sample of the elastomer for exhibit or further
study of qualities, then it is probable that the following will prove satisfactory:
A 12- to 16-hour extraction with 80j ecetone, followed after drying by extraction of
the gum with either benzene or carbon tetrachloride, and eveporation of the final
solution. The latter extraction should also be of 12« co 18=hour durction and
preferably in a Soxhlet type (siphon) extrector.

Method 2

On the other hand, if it be desired simply to estimete the quantity of
unsaturated hydrocarbons (iece, the dienes which are taken to constitute the
basis of ths elastomer complexs, then the modified Edison brominstion method
would perhaps be the more setisfactory, This method depends upon the solubility
of chlorophyll pigments as well as the elastomer gums in carbon tetrachloride.*
After solution is effected the pigments are held in solution with absolute ethyl
aloohol while the unsaturates (dienes) ere precipitated by bromine in solution in
carbon tetrachloride, The precipitete may be washed and centrifuged several times
(using absolute alcohol as wash) then dried and weigheds The factor for conversion
to elestomer in this latter precipitate is taken by the suthors of the method to
be 28.5%.

Tentative Conclusions

1, Very small emounts of elastomer were found in all herbs and shrubs
tosted. '

2, Among the netive plants of Colorado, ll-year-old pingue roots were
found to contain the highest percentage of good quality elastomer,
i.0., 5.93% on air-dry roots (acetone-benzeno method). Other
plants were found to carry as follows (moaificd Bdison method) ¢

Dogbene, leaves 1.07% Lactuca scariola, leaves +0547%
Milkweed, leaves «96% Rabbitbrush, stems «697%
Blue wild lettuce, Common dandelion, roots 267

stems and leaves W37 Pingue, younger roots 1.96%

*The original #dison method was benzene
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4mong the introduced spscies of plents (modified Edison method)

Kok sagﬁyz (1=year=eld roots) yielded 4,035 good quality gum

(Fort Collins)

Guoywls (18 months o0ld) roots yielded 1.65% " n n

(Trinidad) stems 1t 1.27% 1t n n
leaves " ,25% n u

A solution (80k aceotone, 20% water ) extracted chlorophyll and cther
pigments much more effectively than did pure acetone.

Effective extraction of elastomers with either benzene or carbon
tetrachloride required much longer than the 3 hours stipulated in
some of the published methods., Twelve or 16 hours sppeared to be
more nearly the correct time,

A siphon type (Soxhlet) extractor for air-dry semples of 2 to 5 grams
would appear to be more satisfactory far this type of work then the
dropwise extractors {Bailey~Walker or Pickel).

Note: Abstract of Spence-Caldwell Method, I, & B, C., Anal, Ed., 5:375

o-gram sample, in Coors porcelain extraction Thimble: layer

of wool below and above sample. Boil in 1/ Hy80, for 3

hours; autoclave 3 hours et 30#; extract with wa%er by
percolation for 3 hours; extract with acetone 12 hours; dry

in vecuum over l/% hour; extract with benzene 18 hours;
evaporate, dry, weigh, 5Scc 0.,1% soln, dimethyl-p~phenylene-
diemine in benzene added before evaporation (as a stablizer),
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