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UNITED STATES DEPARTMENT OF AGRICULTURE
WARHINGTON. D, C.

—

RUBBLER CONTENT AND HABITS OF A SICOND
DESERT MILKWEED (ASCLEPIAS IEROSA)
OF SOUTHERN CALIFORNIA
ANTD ARTZONA®

By R. B. Breswrr, principal seivutific addr, R. 8. =reer, forerely assishiint scicn-
tific aide, aned BN, Duscaxs, assistent seicutific alde, Division of Plunt Explore-
tion end {ntroduction, Burean of Plant fudwstvy
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INTRODUCTION

Many species of native robher-producing plantsin the United States
have been investignted, ineluding several milkweeds of the genus
Asclepias (£, 2,3, 6,9, 107 Hall and Long (6) were the only inves-
tigators who referred to the rubber content of clsclepius erose "Lotr.
Their investigations of this speeles were nob very extensive, and the
highest pereentage of rubber obtalned was 2.5, 1 the leaves of »
plant colected near Tehachapi, Calif. Investigations conducted
from 1931 to 1034 at the United Siates Accelimatization Garden, near
Bard, Calil., showed that the leaves of the wild plants of L. erose
arowing in Yuma County, Ariz., have a rubber content ranging from
2.45 to 13.06 percent; adso that 1-vear-old progenies sclected {rom
high-vielding plants produced from 4.55 to 11.53 pereent of rubber.

Various experiments on habits ¢f growth, rubber content, and cul-
tural characters of sAselepias erosa were begun in 1931; however, they
were nob completed becuuse this phase of the aetivitios of the Bureau
of Plant Tndustry at Bard was discontinued 1 1934, Since it appeared
that the data already obtained might be of value to elher investigatoss,
the availabic results are offered here.

t Submitted for publication Ane, 26, TR
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PLANT CHARACTERS AND NATURAL DISTRIBUTION

Asclepias erosa is a perennial herb with stout upright stems 3 to 4
feet high and sometimes 6 feet. The stems are nuinerous, 8 to 20
per plant, and sparsely branched. The leaves occur in opposite pairs,
nearly sessile, ovate, lanceolate, pubescent when young, but practi-
cally glabrous when mature. The mature leaves are 6 to 8.5 inches
long, and 2.5 to 3.5 inches wide st the base, very abundant and per-
sistent, the first leaves usually being retained until autumn {fig] 1).
The flowers are pale cream or greenish and are borne in umbels at the
end of the shoots. The seed pods are 2.5 to 3 inches long and 1.5 to
1.75 inches wide; they split along one side when ripe, which permits
the seeds to be scattered by the wind., The seeds are flat, about one~
half inch long aud three-eighths inch wide, with a pappus of sitky hairs
attached et the hilum. Floral buds, seed pods, and seeds are shown
in figure 2. A move detailed deseription of /. erosa was published by
Gray (4, p. 94).

The natural distribution of Asclepias erosa is lmited to the arid
regions of the Southwest. It is known to extend from Kern to Inyo
Countics in California, south through the Mohave Desort to San
Dicgo County, east to north-central Sonora, Mexico, aml north to
Utah.

The plants observed by the writ~zs have heenconfined to dry gravelly
stream beds, where the water »ans yor short periods alter infrequent
rains, and to the borrow pits along highwavs and raitways, They
usuaily are found in scattered groups of 10 or more.  In one loculily
between Parker and Bouse, .\rlz., there are several groups of 70 or 80
plants each, occurring in intermittent groups along the washes for a
distance of 2 or 3 miles on eithorside of the highway.

COLLECTION AND PREPARATION OF MATERIAL AND EXTRACTION
OF RUBBER

The rubber determinations were made on plants collected in the
vielnity of Parker and Wellton, Yuma County, Ariz., and frons plants
grown at the United Btates Acclimatization Garden, noar Bard, Calif.,
from seeds collected near Parker.

Samples collected in the autumn consisted of entire plants cut off
within a few inches of the ground. Alter the data on the height,
number of stems, and condition of growth were recorded, the plants
were wrapped separately in paper and stored in o dry room.  When
they had dried sufficiently {he leaves were removed, and the weights
of the leuves and stems were recorded separately. The dry stems
were then cut into sections about a quarter of an fich long and then
ground in a hand mill until the material would pass through a 20-mesh
sieve. Theleaves were crushed by hand and then ground, ns deseribed.
A 4-gram sample of the ground materinl was talen for analysis. The
material collected during the growing senson consisted of lenves from
various parts of the plants. These leal samples were dried gnd
handled as deseribed ahove.

The rubber was extracted by the same nwthod used by ITall and
Long (6), namely, with the Bailev-Walker apparatus. The ground
material was treated for 3 howrs with acetone to remove chlorophyli,
fats, and resins, and then treated with benzol for 3 hours Lo remove the
rubber. Samples of material were analyzed in Jduplicate, and the
results are the mean of the two determinations.




A SECOND DESERT MILKWEED

FIGUAE L=, Uroup of cdaocleplas erosa plapns us iy apipear {8 Hlelr nature) hebitel, aear Parker, aring
L, un ipdividunl pinat frote the sbove group.
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Figuse 2,—Foral buds, Dowers, sced pods, nod seeds of Ascleping crogn.  {(Naturmal size)




ACSECOND DESENT MILEWERD
RUBBER CONTENT OF WILD PLANTS

Analyses made in 1931 on wild plants collected near Wellton showed
the ranges in rubber content recorded in table I, wherein are also
given the plant height, number of stems per plant, dry-plant weight,
and percentage of dry-plant weight represented by the leaves. Tt was
found that the leaves represented over 50 percent of the dry weight
of the plants and contained about 90 percent of the rubber.

The rubber content of the individual plants from the two localities
varied considersbly. Of the Parker group, 73 pereent of the plants
analyzed had a rubber content greater than that of the highest-vield-
ing plant {rom the Wellton group, as shown in fable 2. Some of the
varlation in the rubber content of the individual plants probably was
tue to the scasonal and environmentsl conditions, but a large part no
doubt wus due to the dilferent strains in the two localities. Progeny
selections of the Parker group, grown at the acelimatization garden,
showed the same high rubber-yielding tendeney s was shown by the
parent plants.

TauLe L—Mean height, number of stems, dry-plant weight, feaf percenioge af dry-

pleat weight, and rubber content of laves and stems of -leclepias erose plants
cellecled near Wellton and Parfoer, Ariz., 193£-33
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Tavre 2—Frequeacy disivibulion and mean pereentoge of rubber of the leares of
lsctepinns crosa eollccted near Wellton and Parker, Ariz., 183133
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SEASONAL GROWTH AND RUBBER (CONTENT

In order to ascertain the rale of plant growth and the increaso in
rubber content during tho season, the height, number ol stems, and
rubber contert were determined on each of 10 plants crowing near
Parker in Qctober 1932, and again in June and OQctober 1933,

The plants were still green when barvested in October 1932, but
they were Tully mature and o few of the lower Jeaves had begun to
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turn yellow. At this date the plants averaged 42.7 inches in height,
and had an average of eight stems per plant.  Plants in tlus group
were killed to the ground by {frost about the middle of November.
The first observations in 1933 were made early in April, alter the
plants had started to grow, and had from two to eight young stems
8 to 12 inches high. Measurements of the height and number ol
stems and leaf samples for rubber determinations were made on June
7. Tour of the planis under observation and many others in the
group were partly or completely defoliated by caterpillars (Fupseu-
dosoma involutum Sepp.) (fg. 3). Although these plants recovered

TG UNE R.o— L sefepitis erot DinnL nese Parker, Aric., deloliated by the enterpillars (o pseattosomd cotnditn
Seppad. Plodographed Jone 7, 1985

bofore the season was over, it was necessary to drop them from the
study. On Junc 7 the mean height of the remaining six plants was
7.7 inches, with n mean of 8.3 stems per plant (table 3).  All of the
plants were flowering [reely, and n [ew pods were developing,

Similar measurements recorded in October 1933 showed that the
plants had grown very little in height and had enly o few more stems
than they had in June, but that several hranches had been produced
on tho upper part of the stems.  The mean height of the plants ab
this date was 42.2 inches, with n mean of 8.5 stems per plant.
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TABLE 3.—Ieight of plants, nember of siems, and rubbsr content of & Asclepias
erosa planis collecled neer Parker, Jlriz., in October 18332 ond in June and
October 1933
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In June 1933 the mean rubber content of the plants was approxi-
mately one-third what 1t was 1n October 1932 and in October 1933,
the mean rubber content being aboub the same on the two latter
dates.  Although rubber determinations were made at only one
period during the growing season, it is assumed, from data obhtained
on other milkw L‘ods that the Tubber eontent ar .1dmﬂlv inereased as
the season advanced and reached the masimum when the plants
maturedin the autumn,

RUBBER ('ONTENT OF STORED LEAVES

Since ssclepias erosa is n herbaceous perennial, with the plants
drying up and shedding their leaves soon after mn.f'hmg maturity,
the period for harvesting is limited. A series of experiments was
begun with the leaves of seven plants harvested in October 1932 to
determine the length of time harvested materinl could bhe storved
without alleeting the rubber content.

Alter the harvested plant matenral had dried sufficiently, the leaves
were removed, ground, put into brown manila paper bags, and stoved
in a dry room under normal light conditions, Representaiive samples
were drawn for rubber determinations in October 1932, June 1933,
and April 1934, The results of these analyses are shown in table 4,
and 1ndie: 1!0 that under normal light conditions the leaves of Asdﬂp?m
ergse mayv he stored for o period of at Jeast 18 to 20 months without
appreciable loss in rubber content.

Tantn d—Rubber content of sfored leaves of 7 plants of AAsclepias erose anolyzed
whea harvesteld i1 Cetober 1532, and afier storage tn Joune 1933 and A pril 1734
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PROPAGATION AND CULTURE

The sceds of Liselepias srosa germinate readily and, therefore, no
attemnpt was made to propagale the plants vegetatively., Nine lmrge
plants, however, werc successfully transplanted from their nalive
habitat, near Parker, to the acelunatization garden. These plants
were transplanted in Muarch, while dormant, and the old growth was
pruned off within a few inches of the rool crown. The reots were
pruned, and the entire plant was wrapped in wet sacks while heing
moved. The plants were Drrigated when they were set out, also ubout
every 7 days for the first 3 weeks, and approximately once a month
thereafter during the growing season. 8ix of the plants produced new
growth, in Apeil, five of which continued to grow and developed into
fairly lavge heulthy plants, and the sixth died in the ecarly smmmer.
The remuining three plants did not sprvive transplanting.

Two hundred seeds were planted in September 1952 in smnhl tar-
paper pots filled with native sandy sotl. The pots were sprinkled
daily for the first 2 weeks and, ab the end of that period, 89 percent of
the seeds had germinated. Thereafter the socdlings were watered
when necessary. On April 11, 19383, the seedlings were 6 to 8 inches
high and were transplanted to a fickd of sandy loam. These scedlings
were Dirigated in the manner deseribed for the transplunted native
plants, and the snortality was negligibie.

Seeds collected Trom four plants near Parker in the autumn of 1932
were planted by hand on April 31, 1933, 1n hills 3 by 3 feet in u pro-
urigated scedbed. The field was irigated twice during the first 3
weeks aflter planting, and at about monthly intervals therealter, and
cultivated as needed to control weed growth. The four selections
showed the following percentages of germination 26 davs nfter plant-
ing: 19.4, 839.7, 60.8, and 82.4. The Jow percentage of (wo of the selee-
tions probably was due to the seeds being colleeted from fate-season
pods, as Iater tests showed that the viability of such seeds was very low.

The scedlings made rapid growth and, hy June 5, 55 duvs after
planting, they averaged 4.2 inches in height, with three pairs ol leaves
averaging 3.5 inches 1 length and 1 inch in width at the base. Many
of the seedlings produced flowers early in Septembor and mature
podsinlate October. Data recorded November 1 are shown in table 5.

Tavts d.—Mean height, nuwinber of stems, dey-plant weight, nud pereoninge of dry-
plant weinht represented by leaves of selepins crosa plents plunted pe A prit 1533
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No advantage was gained by planting the seeds in tar-paper pols in
a hotbed and lnter transplunting the seedlings to the ficld. At the
cud of the growing scason the plants thus transplanted were no nrger
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than the plants from seed planted directly in the field on April 11, 1933,
the sume date the secdlings were transplanted [rom the pols,  More-
over, the increase in gernlination was not great enough to justily the
time and labor invoived.

SELECTION FOR RUBBER-YIELDING CAPACITY

FExperiments were begun in 1933 te determine the possibility of
establishing high rubber-viclding straing by sclection, to obtain duta
on the inheritance of rubber-yvielding capacity, and to detormine the
length of time required for the plants to reach their maximum rubber
vontent,

Seeds were colleeted {rom four plants in the Parker group which hud
heen analyzed for subber confent. Selection 9 had o low, selection |
a medium, and selections 3 and 10 o high rubber content, 1s shown in
table 6. Secds ol these selections were planted ab {he acelimatization
garden in April 1923, and in Novemher all of the progeny plants of
suitable size were harvested and the rubber content of the Teaves
determined. Tab's § shows these analyses, also the mean rubber
content of the progenies and of the purent plants.

Five of the progenies of selection 1 had a higher percentage of
rubber than the parent plant, but the mean was 1.5 pereent less.  OFf
the 14 progenies of scleetion 9 analyzed, 9 hacl o higher percentage of
rabber than the parent plant, and the meun for the progenies was
slightly higher. While none of the progenies of seiections 3 and 10
attained the rubber content of the parent, plants, there were a few in
each strain that showed the high-vielding tendeney of the parents.

The mean rubber content of the I-year-old progenies ranged [ront
64 to 103 percent of that ol the matured pavent planis. From this
study of the 1-year-old progenies, there 1s an indieation that [ull
rubber-yielding capacity 1s reached early in the life of the plants;
however, sich a study should be conducted [or a period of years to
obtain conelusive resulis.

Tante G—Frequency distribution and mean pereentage of rubber of [f-year-old
Asclepins erosa scedlings and percentage of re bher of purent planis
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COMPARISON OF RUBBER {ONTENT IN ASCLEPIAS EROSA WITH
VARIOUS MILKWEEDS AND OTHER PLANTS

A comparison ol the rubber content of the vurious speeies of
Asclepias given W table 7 shows that the highest content of rubber




10 TECTINTCAL BULLETIN 6. U. 8 DEPT, OF AGRICTTTURE

recorded for individuul plants was far A, erosa, A, sullivantii, A. subu-
tata, and A, galioides. 'The mean rubber content of 8.57 percent for
all plants of A. erese analyzed wus higher than that recorded for any
individual plant of the other species.

The rubber content of plants of A. erose compares favorably with
that of other native plants and some species of Cryplostegia.  Hall
ancl Goodspeed (3} reported » rubber content of 6.57 percent i an
old sample of rabbitbrush (Chrysothamnus nawseosus (Pall.), Britton),
and 9.46 percent in a plant of A plopappus nenus (Nutt.) D. C. Eaton.
Samples of gunyule (Parthenivm argemiaium A, Gray) from plants
erowing near the United States Acelimatization Garden, Torrey Pines,
Calil., analyzed at Bard, had arubber content os high as 18,85 pereent.
Polhamus {7) reported a yubber content of 6.34 percent in the leaves
ol a gollenrod (Sofidago ultissimi 1..).  Polhamus, J1ill, and Elder (),
working with species of Cryptostegice in ¥lorida, veported that the
highest rubber content found in the leaves of €. grandiflora R. Rr.
was 3,32 pereent; in tie Yoaves of O anadagusearionsis Boj., 3.14 per-
cont; and in the leaves of a single plant of the interspeeific hybrid, 8.6
pereent.

Tanny 7o Nubber content of varfous species of JAsel
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SUMMARY

Tnvestigations with Aselepias crose wore condueted at the United
Sintes Acelimatization Garden near Bard, Calif,, from 1931 to 1034

The rubbér content of the lewves of wild plants collected in Yuma
County, Ariz., ranged from 2.45 o 13.00 percent, with a mean ol 8.57
pereent.  The leaves represented over 50 percent of the dry weight
of the plants, and contained approximately 90 percent of the rabber.
A highev rubber content was obtained [rom the leaves of /1. erosa than
Trom any of the other milkweeds, and in habits of growth and ensc of
cwlture oA, erose compared favorably with other native and introduecd
plans,

Aselepias erose is n herbaceous perenninl, with 8 to 20 stems that
nvernge about 4 Teet in height when mature.  Phe new stems are pro-
duced in March and make rapicl growth in the spring and early sum-
mer, reaching their matwrity and their maximum rubber content in the
autumin.

Leaves of Asclepias erosa were stored for 18 months without an
apprecinble loss in rubber content.
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The seeds germinated readily, snd the seedlings made rapid growth,
either when planted in tar-paper pots or dircetly in the field, nttoin-
ing a mean height of 14.8 inches the first season,

Progenies from plants with high, medium, and low vields of rubber
were grown and analyzed. Many of the 1-vear-old plants had a rub-
ber content equal to 75 percent of that of the parents, and some of the
progeny individuals, even in the first senson, had o higher rubber con-
tent than that of the parents.
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