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INTRODUCTION

In studying the possibilities of rubber production in the United
States, two species of rubber vines from Madagascar, Cryptostegia
grandzfiore R, Brown and €. madagaseariensis Bojer, have received
special attention. It was known that these plants would grow and
reproduce in southern Tlorida, and experiments have shown that
they are adapted to a wide range of conditions in southern California.

Rubber has been produced from Crypiostegia plants in Madagas-
car and India and marketed as “ palay ” or “ pulay.” Samples were
on display at the Exposition of Madras as long ago as 1856. Both
iIn India and in Madagascar the rubber was obtained from wild
.plants by crude native methods, and no system of cultivation was
developed. Notwithstanding this enrly intercst in the rubber-pro-
ducing possibilities of these plants, Cryptostegia was first introduced
i?to the United States as an ornamental rather than as a rubber
plant.

Cryptostegia graendifiora, the palay rubbervine, was introduced
into Mexico by a German sea captain who presented the seeds to
friends in Mazatlan as those of a garden ornamental. The plant soon
became established and spread throughout southern Sinaloa where
it, became known locally as © Clavel d’Espafia ? or “ Clavel Alemén.”
From Sinaloa the plant spread to other parts of Mexico and to
Florida and the West Indies. The introduction into the West Indies
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was made by Charles 8. Dolley, who had become interested in the
gubber-producing possibilities of Cryptostegine through contacts in
inalea.

Cryptostegia madagascariensis, or Madagascar rubbervine, some-
times erroneously referred to as “ purple allamanda ”; was introduced
into Florida early in the twentieth century as an ornamental. As
early as 1904, this species was listed in the catalog of a Florida
nurseryman, though under the name of €. grandiflora. It proved
popular in southern Florida, and today the species is well repre-
sented in garden and street plantings, especially in the Miami
section.

T+ determine the cultural requirements of the two species of
Cryntostegia and of an interspecific hybrid which was developed at
the United States Plant Introduction Gawden, at Coconut Grove,
Fla., various methods of cultivation and exposnre have been tried
at Lhis garden, Methods of propagation, both sexual and vegetative,
have been tested and compared. Morphological variations within
the two species have been studied, and also differences between the
two species and the hybrid.

Investigation of the rubber-producing capucity of Cryplostegia
has included comparisons of the rubber content of the two species
and the hybrids, determination of seasonal variation in rubber con-
tent, and determination of individual plant yiekds.

BOTANICAL DESCRIPTION

The names of the two species of Crypiostegia in many cases have
been interchanged. This has occurred not only in Florida but in
other parts of the world. Even from Madaguscar, material received
as C. madagascariensis later has been tound to represent O, grandi-
flora. There appears to be no oceasion for confusing the two spe-
cies, since the essential differences are outstanding and easily
recognized.

Cryptostegia grandiflora was originally described by Roxburgh
(9, v. 8, pp. 10-11)* as Nerium grandifiorum, thus placing it in the
botanical family Apocynaceae. His description is as follows:

9, N. grandifleorim R,

Shrubby, twining, Leeves oblong, polished, Flewers terminal. Nectarics
Dpifid. Follicles three-sided horizontal.

A native of the Peninsula of India. In the Dotanie garden at Caleuttn it is
in fower a great part of the Feur though ile seeds da not often come to
matority.

Stem stout, and woody. RBark smooth, greenish ash colour. Brasches
twining up and over trees of very considerable size, every part abundantly
lactescent when wounded. Lewwes opposite, short petioled, abloug, entire, obtuse-
pointed, polished nn both sides; undernentl minutely reticulated, about three
inches long, hy one and a halt brosd. Fiowers terminal, from one to many,
forming o dichotomous raceme with one in the fork, very lurge, pale pink,
Bracts conically-lanceclate, opposite, enducous, Celyr five-lenved.  Leafleis
oval-linceelate, with ample, thin cwrled marging, Corelfg campanulate, half
five-cleft. Neelrics five, not alternate with, but attached to the tube of the
corolln immediately above the staminn; each divided into two lomg, filiform,
colouted segments, Fifuwments short, ingerted ou the contracted base of the tube
of the corolla. Amdhiers cordate, lneutved in form of a dome over the stigma.
Germe two, e celled, ench enntaining many ovula attached to a large pro-
jecting fleshy receptucle on the inside, Siyle at the base double and conlescing

t Jtplic numbers !n parentheses refer to Literaturs Clted, n. 21,
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inte cne body near the top. Stipme single, large, globular, with the vertex
two-toothed, and five glands rownd the side, which are firmly uttaclied to the
inside of the five anthers near their bnse; between these are five dark-coloured,
spoon-shaped scales, which become detached by age. Follicles horizontal,
thr?e-siﬁed, with the angles sharp; tapering to a long, ineurved, rather obtuse
beak.

In 1819 Robert Brown determined that the plant described by
Roxturgh as Nerium gfand?‘lorwm Possessed specialized floral parts
for transferring the pollen from the anthers to the stigma.! Brown
therefore placed this species in the family Asclepiadacese, rather than
Apocynaceae, and created the new genus Cryptostegio, His original
Latin description appeared in the Botanical Register {1} and is
translated as follows:

Cryntosfegia,

Corolla jnfungdibuliform, tube with five included, bipartite, subulnte seales,
alternate with lobes of litb. Stamens ineluded, inserted in lowest part of tube,
filaizents distinct, anthers coherent with base of stigma. Translate y five,
spatulate, eollecting the granular pollen in the angles of the stigma, Ovaries
twe. Styles two. Stigma pentagonal. Seuls tofted. Clitnbing glabrous shrub,
Leaves opposite, Peduncles terminal, three-parted. Flowers showy. Carolla
contorted in uestivation, Follicles angular, very divaricate,

W. Bojer in 1837 made brief mention of another species of Crypto-
stegia which he named €. madagascariensis, and although his an-
neuncement could scaveely be termed a deseription, he is credited with
having described this species.

A translation of the netice which appeared in Bojer’s Hortus
Mauritianus (2, p. 212) follows:

C. madagascarionsis Boj.

Native of the iglnnd of Madagnsear. Grows on the seushore, cspecially on
the Bay of Bombetok. Cultivated in gardens and on the River Noire. Shruobby
vine, Flowers March to May.

The first record of a detailed description of Cryp tostegia madagas-
cariensis is that of De Candolle (8, v. 8, pp. 491-402) in 1844 A
translation from the original Latin follows:

C. mudaegascaricnsiz Boj,

Leaves ovate-elliptical, rounded at the base, at apex short acuminate, whitish
pubescent on under surface. Calyvx lohes ovate, acute (when dry), with undu-
late-reflexed margins. Corolla lobes ovate, acuminate, spreading, twice as long
as tube. Corolla scales lineur-lanceolate, peinted, entire. Follicles trizngular,
widely divergent. Nutive of the island of Madagasear,

Miquel (8) seems to have been the first botanical suthority to
recognize the confusion of species in Cryptostegia. His accounts
were based on observations otl both species growing in the Botanieal
Garden at Buitenzorg, Java, and clearly recognize the basic differ-
ences between the two species.

In addition to the two universally accepted species of Cryptostegia,
other more or less diverse forms of this genus have been recognized.
Jumelle and La Bathie (7, p. 295) have emphasized the widespread
oceurrence of polymorphism_ among many Qifferent species and
families of plants growing in Madagascar. They state:

One of us has observed in the northwe~t of Madagusenr more than twenty
species, apparently of very different fumilies, which show similur variations.

2These organs, known as tennsirtors, fre generally spoon-shaped with a sticky disk at
the narrow end whieh becomres nttaehed to visitlng Insects. The trauslaters are aiternate
witlh the stamens, nnd each one roceives pollen from 1he two udfiucent aother halves,
Thle p}ruaunce of transiutors I8 a constnui characterlstle of the amily Asclepladacens
Lpl. G},
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These species maintain themselves, in spite of brush fires, on the laterite hills
which weve formerly wootled, Arborvescent elsewhere, they furm: here only
small bushes not more than 1 or 2 meters in height, with & monstrous stump,
flattened and sublerranean. Mhe pubescence, the leaves, the flowers, the fruif,
even, are, at the same time, diversely modified, but In an inconstant manuer,
and rarely offer the ¢ertain chnracters of heredity. Among the Lundolphic,
Loendolphia perrieri is one of the specivz which is very polymoerphous in ail
parts and is able to becoine pubescent, Among the Cryptostegia, we recoghize
today o similar hairy torm of Cryplestegia mudngascariensis,

One of these divergent forms has been described by Hochreutiner
(4, pp. 89-90) and tentatively given specific rank as Cryptostegia
gleberrima (Heochr.). His description is as follows:

Cryptostegia glaberrine Hochy, sp. nov~—Cryplostegio madagascariensis Bojer
ex DO, Prod. VIIL p. 492, pro patte.

Climbing, Stems pale brown, giabrous, with prominent and more or less
guadiangeiar lenticels, cylindric, Haltened 2 little at the apex and with the
renticels fewser and smaller, Leaves ovafe-oblong, even tlie youug ones giabrous
on both sides, entire, rounded at the base, strongly acmninate at the apex,
finely reticoiate; petioles zhovk, plabrous. Infloveseence corymbose, mostly
few-flowered (I have seenr (12 flowers}; peduncle very glabrous, pedicels
glabrous or minntely and scantily pilose,  Sepals lancceolate, pubernions outside,
very siighily so inside at the apex; enlyx with about 10 small lanceolate glands
ot the Dase. Corolln nfundibnliform. large and browd, cutside, especially at
the base, minutely puberuiont, lobed to about 3/11 its length from hase, with
the lobes brouadly ovate, acute, imbricate, dextrorsely iinbvieste., Crown formed
by 5 appendages, Xceolate-subulate, ginbrous, inserted nbove ihe sndroecinm,
Btaminal coltumun ovite-conical, anthiers with short acvle apex. Transintors
spatulate. Stigma conien), style divided to the base. Ovury bilocplar, with
the wally contiguous, grown together aleng the marging and strongly divorging
in the middle. Follicles when malure diverging, wooly, ovatedanceloate, acure,
subtriguetrous with two prowninent toldings on the sides, nml one dorsal folding
which is narrew. 3ced@s brown, with pappus; pappus long, silky, very white,

Leat binde 9X35.2 to X34 em. long and wide; petioles about 0.8 em. long,
aepmen hardly 1 om. Iong. Inflerescence up to 10 em. in diameter; pedicels
0.3 to 0.7 cm. long. Sepnls about IX0.3 em. Iong and broad. Corolln 4 to 5
o long aud 3 to 4 em, broad at the upex. Appendages of the crown 0.7 X0.075
cra, long aud broad, Stsminad columm 0.35 em. in length, Follicles about 8
em, long, aud with the foldings, 4.2 om, brond ; lateral foldings up to 1 em. and
the dersnl about 0.3 em. broad, Mature seeds gsbout 0.9X0.85 an. fong and
brond: setne of the pappus morve than 3 e¢nn in Jongih, Habitat: District of
Vatopmndry, concession of Sakarive, rubber vine, {lower s clear mauve.

Hochrentiner himself apparently is not certain that the type which
he has described is deserving of specific rank, for he states that he is
defining it as a species onty to serve “ad interim ¥, or until further
studies of the geographical distribution are reported. However, no
record was found of further studies for the purpose of establishing
Hochrentiner’s glaberrima type as a natural species. Hochreutiner
states that his description of €. glaberrima is based on a single branch
which he found in {he Prodromus Herbarium side by side with the
branch vpon which De Candelle based his deseription of ¢. mada-
gascariensis. The two branches evidently are guite different as re-
gards pubescence, for De Candolle describes the leaves as being to-
mentose on the under side, while Hochreutiner stresses the glabrous
character of both sides of both young and old leaves in the glaberrima
type. ] .

In view of this evident diversity of herbaritmm material as con-
trasted with the marked uniformity of a fairly large population of
Cryptosiegia madagaseariensis introduced from vavious sources, it
appears that both De Candolle and Hochrentiner may have worked
with material of hybrid origin.
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The leaves of all O, madagascariensis plants that have been studied
2t the plant introduction garden are entirely glabrous at sl stages of
development. The young leaves of €. grandiflore are scantily pu-
bescent, but the mature leaves are glabrous. The only plants that had
definitely pubescent leaves were grown from seed received from
Tenanarive, Madagascar, in 1925. These plants evidently represent
the second, or later, hybrid generation following an interspecific
cross, as the individwals are very diverse and represent many
different combinations of characters.

DISCOYERY OF THE INTERSPECIFIC HYBRID

The interspecific hybrid referred to on page 21 was discovered in
the spring of 1927 by Alfred Ileys, associate horticulturist in the
Office of Cotton, Rubber, and Other Tropical Plants. In 19926 he
harvested two pods from a normal plant of Crypiostegia grandifiora.
The seeds from the two pods were sown separately, but both lots of .
seedlings were given identical treatment and at the age of 11 months
were set out in field plantings.

Up to this time no difference in the iwo lots had been noticed, but
when planted side by side in the field it was apparent that while all
of the plants obtained from one pod {lot 1) weve true to the grandi-
fora type, the plants from the other pod (lot 2) were much more vig-
orous and exhibited certain morphological characters which were
distinctly different.

In most respects the plants of lot 2 resembled €. madagascariensis
as much as they did €. grandifiore, and in several characters they
were definitely intermediate between the two species, thus affording
cumulative evidence that cross-pollination had taken place and that
the new plants were natural inferspecific hybrids; in other words,
the first generation of €. madagascariensis X C. grandifiora. This
indication was confirmed when the second generation was produced
and its characters studied, showing the segregation and recombination
of characters commonly found in the second generation following
a specific cross.

The flower structure of Crypéostegia is apparently adapted for
cross-pollination, as evidenced by the specialized organs for conveying
the pollen, but other cases of interspecifie crossing are not known tfo
have oceurred at the plant introduction garden, where the two species
have been grown side by side for § years.

There is no record of any plant of . madagascariensis having pro-
duced any seed which did not come true to type. One loi of (.
grandifiora seedlings showed several outstanding plants which may
have been interspecific hybrids, but no other ofi-type progeny of
C. grandifiora has appeared, and all efforts to cross-pollinate the
two species artificially have failed. The plants of lot 2 {see above)
are the only ones which have been prove({) to be hybrids and which
have exhibited a combination of characters superior to the parental
types.

Seme plants growing in a private potanic garden near Homestead,
I'la., have been found to possess vegetative and floral characters
very similar to the hybrids of lot 2. The origin of the seed from
which these plants were grown is not known, but there can be little
doubt of their hybrid origin,
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As mentioned above, the hybrid was first noticed because of its

exceptional

vegetative vigor.

A more detailed comparison with the

parent types revealed numerous morphological differences that had
previously escaped attention.

With the exception of three off-type plants, described on page
T, the hybrid population of 189 indivirduals is comparuatively
uniform. There is slight variation among the individuals in the
expression of some of the quantitative characters, such as sced-pod
size, amount of pigmentation in the leaves, depth of division of the
petal appendages, rubber content, etc., but in general the hybrid type

is well defined and easily recognizable.

Indivicduals that have been

transplanted to different environments show no great divergence in
the expression of the character complex which constitutes the hybrid
type.

The outstanding points of difference between the hybrid type and
the parent species are shown in table 1 and in plates 1 to §, inclusive,

Tagiy 1 Compurizon of plant charecleors of 2 species of Cryptostegio and an
intermedinte Mybrid

Chare-ter

C. madagnseariensis

C, grandiflorn

TIybrid

Habit of growth..

Stem enlor and

lextmoe,

Nodes!

Iniernodes !

Lenticels!. ...

Pedicels

Corolln eolor and
sized

Cuorolln lahes
Sepals.

Corolln  appent-
npes.s

Translators ¢

Compact, bushy shrub
wilh slipht vining tend-
ency. Usunliy forms 2 or
3 main brenches at or
near the ground.

Tull groyish-brown bork
of hoth woung and old
prowth moech  rougher
than & granidifiora,

Considerahly enlargedl

Compnaratively short

| Fow nnd large

Lenglh Tto S mmto ...,

Tdeht prple exeapt enfold-
ed porlion of Iohes, which
arg moeh lighter in eolor.
Tnslde of lube darker,
with while streuks where
pelals  are upited.
Longthy, 55 1o 60 muo;
width, 66 lo 70 mm
deplh of tube, 25 to 30
ey width of tube, 12 1o
14 mm.

T.enpth, 35 1040 mm; width,
18 10 22 1.

Length, 7 Lo 8 mmy; witlth,
4 Io 4 mm.

Turple. Length, 8 1o §
mm, Npiclell, Donot
convergs above sthnna
1pad.

Length, 2 ram; wlidth, e
mm. Norrowly trinet-
lar pvate.  Abrptly con-
trneted ot base inte short
stipe.

Larpo ellmbing shrub char-
aclerized hy whi[)like,
Lwining shaats. Climbs
Lo & preat beleht 0 glven
a supparl, Usuvnlly does
pol brangh so near the
ground us O medages-
CATICINi,

Makn siem grayish hrown
nnd hark fairly rough.
Younger hranches groen-
15h brown and smooth
except for lenlicels.

Less prominent fhan those
of . wedagascariensia,

Camparntively Inng...

Small angd numeroas_

Lenmth, Sto mmum. ..

inzitde almest pure whilae
except for o ptipHish Linge
along the meding line of
cach petal near Lhe bose,
Dutsidde vory pole puarde,
slrenked with durker pur-
ple nenr bipse.  Enfofded
portion of lobes nlmaost
while. Length, 70 to 75
i width, 80 to 90 mm;
depih af {ube, 45 1o S0
nun; whdih of tuhe, 11 o
13 .,

Lenpih, 45 Lo 80 mn; width,
€5 tg 28 .

Length, 13 Lo 15 mim; widid,
i Ly 7.

White at buse, foinl purple
tinge itoward npex,
Lengih, 12 ta 13 mn.
Decily glelt. Converge
abeove stipma head.

Lengtlh, 23 anm; widih, 1
min. Spainlate-arbic-
ulnr.

1 C'omparisans of Lhe nodes, internodes, and lenticels are shown 1o pl. 1.
t Phe size of the corollas is shown in pls. 2and 3.

» Seo pl. 4,
+ See pl. 5.

Considerably Ilnrger and
e vigorol ; Lhainedl hee
parent.  Mukes  foicly
comnpact growtil, bul hns
pronuunced  violnge trn-
deney like € pramdifiora.
Tranching habit similar
ta O tnndugisenriensis.

Similar to . grandiffora.

Intermedlate,

Similar to C. grandiflora,

Fow and largo.

Lonpth, 8§ to 1 mim.

Inside pale purple, darker
at  bnse, wilh white
sirenks inside tube wherp
peinls are uniled. Qut-
side slipht]y deeper shadle
of purple excent enfplded
partion, which I8 very
pale. Lenglh, 65 to 70
g width, 80 4o 00 mim;
depth of (ube, 35 to 40
min;  width  of  tobe,
15 ta 18 .,

Longth, 451050 mm; width,
25 Lo 30 mun,

Longll, 13 to thmm; widih,
G to 6 1,

Llght purpla. Length. ¥
o 12 pun. Shallowly
cleft. Converge nbove
slignn head.

Length, 236 mny; width, t
min.  Ovate, rounded at
Lase foly short stipe.
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Tech, Bul, 457, U.5, Dept. of Agriculture PLATE 3

FLOWER OF THE CRYPTOSTEGIA HYBRID. {NATURAL SIZE.)
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SECTIONS OF CRYPTOSTEGIA FLOWERS SHOWING PETAL APPENDAGES.
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COMPARISON OF OFF-TYPE HYBRID CRYPTOSTEGIA SEED PODS WITH NORMAL HYBRID CRYPTOSTEG!A SEED POD.
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'TaBlE I ~—Comparison of plant cheracters of 2 species of Uryplostegia and an
fafermediate hybrid—Continued

Character

C. madsagascariensis

. grandifficra

HEybrid

Young leaves

Mature luaves__ .

Light green. MIgdrib and
veins pale grees-yellow.

Thick, slightly buliate,
glossy, derk green, Mid-
rib and veins pale green-
veliow. Lengib, 70 to 90

mm; width, 40 to 60 mm.

Light green. Midrlb and
velns usually parpliish,
Bsasal portion of blads
often brownish.

Thinner, less glossy, snd
lichter shade of greon
than . madagascariendis,
Midrib aud velos often
purplish. Length, 100 to

Light green, usually with
pale green-glesl!ow mid-
rib and velns. Midrib
and veing sometimes
tinged with purple.

Similar to C. madagasca-
riensis I color and tex-
ture. Length, 100 to 1248
mm; width, 50 t¢ 70 mm,

120 mm; width, 50 to 70

) mm,

Yellowish green. Leppth, | Reddish purple, Length,
5t0 7 mm. 10 t5 14 mp,

Longtt:

# Comparison of the slza of the seed pods is shown in pl. 6,

Yallowish green, dome-
times tinged with pur.
ple. Lepgth, 8 to 12 mm,

Leogil,, 116 to 120 mm;

Leogth, 75 (o 90 mnm;
width, 45 to 55 mm,

2 10 to 125 mmy
width, 35 to 40 @@,

30 to 38 mm.

As may be seen from table 1, the hybrid has some of the charac-
teristics of each parent, being more nearly like Crypiostegia grandi-
fora in habit of growth, stem color and texture, internode length,
corolla size, convergence of corolla appendages, and leaf size, but
very similar to ¢, maedagasceriensis in regard to number and size of
lenticels, leaf color and texture, petiole color, and seed-pod size.
The expression of such characters as corolla color, node size, depth
of division of corolla appendages, translator shape, and petiole length
appears to be intermediate,

s mentioned on page 6, three off-type individuals—plants 13,
186, and 17, in row B—exhibited combinations of characters distinctly
different from the normal hybrid type. .

Plants B-15 and B-16 first attracted attention by the unusual shape
of their seed pods (pl. 7). Plant B-17 had vegetative characters so
nearly like the seed parent, (ryptostegia grandifiora, that it -was
thought at first that a plant of this species had been set out in the
hybrid block by mistake. However, further observation and the
conclusive evidence from 2 segregating generation have established
its hybrid characler.

The aberrant character of plants B-16 and B-17 is further empha-
sized by the fact that 6-parted flowers have been produced. Plant
B-16 produced a flower which had 6 corolla lobes, 6 corolla append-
ages, 6 anthers, and a 6-lobed stigma. The ovary apparently was
normal. Plant B-17 bore a flower which had a 6-lobed corolla, but
otherwice was nermal.

METHOD OF ANALYSIS

Rubber is found in Orypiestegia in every part of the plant except
the woody portions of the stem and rcot. Although the rubber
oceurs in latex it cannot be obtained economically by the bark-tap-
ping method commonly employed in harvesting rubber from the
Heven tree, but can be extracted only by mechanical or chemical
treatment of the rubber-bearing portions of the plant. Therefore,
it is essential that in devising a system of evaluating the rubber-
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producing capabilities of the plunt the methods of extraction be
considered.

A direct comparison of the rubber conteni or any two plants would
require that the entire plants be ground and the rubber extracted
and weighed. Such a system would destroy the plants invelved in
the comparison and prevent the continuation of comparisons of the
same individuals exeept through their progeny. To obtain an esti-
mate of the rubber content of individual plants, it was desirable to
devise a method of sampling which would cause the least possible
injury to the plant and wouid be representative of the portions of
the plant most lilely to be harvested under a system of commercial
production. It was also desirable that the sample shoukd be compa-
rable with samples taken from other plants at the same time and with
samples of the same and other piants taken ab other tines.

It was found that mature leaves met the requirements of sampling
more satistactorily than uny other portion of the plant, and com-
parable samples conld be collected readily from many plants.  Anal-
yses showed that the highest percentage of rubber was in the leaves
and that the rubber content of the other parts of the planis was
relatively low. The taking of leat samples had no apparent cffect
on the plants, and even complete defoliation cansed no appreciable
njury.

Except where otherwise noted, the analyses reported in this bulle-
tin are of mature leaves taken at random from all portions of the
plants. In the case of tests which were made immediately following
periods of defoliation, when there were no fully mature leaves on
the plants, the most mmture leaves available at that time were
selected.

Fifty leaves, including the peticles, selected from all parts of
a single plant, were considered a standard sample. The samples
were picked by hand, placed in cloth bags and, after being weighed
preliminary to moisture determination, were placed innnediately in
a drying oven maintained at 63° C. The minimum length of time
required for thorough drying at the above temperature was found
to be 48 hours, although experiments have shown that leaves can
be left in the oven as long as 30 days without appreciable change
in rubber content. It was possible, therefore, to collect samples from
a lnrge number of plants on the same day and to hold them in the
oven until ready for analysis. By this method of procedure, direct
comparisons between as many ns 150 plants eould be obtained with-
out, possibility of error due to different harvesting dates.

In preparation for the chemical analysis, the thoroughly dried
samples were ground in a small hand-power mill until practically
the entire sample would pass through a 20-mesh wire screen. Five-
gram samples of the ground material were then weighed out and
subjected to the action of solvents in Bailey-Walker extractors. The
process followed was essentially that described by Hall and Good-
speed {4) by which the sample 1s first treated with acetone to remove
all benzol-scluble substances other than rubber. By this treatment
the resins and similar substances which are soluble in acetone are
removed, but the rubber which is insoluble in acetone remains and is
extracted by the benzol in the next process.
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In the work of Hall and Goodspeed an extraction period of 3
hours was considered sufficient. After experiments had shown that
there was an appreciable amount of extractable material left in
samples of Oryplostegic material after the 3-hour perivd, it was
obvious that Jonger extraction was necessary. A G-hour period gave
optimum results and was adopted for both acetone and benzol
extraction.

After experiments had shown them to be equally efficient and
more easily handled, 25-ml Gooch filtering crucibles were used instead
of the standard extrvaction thimbles supplied with the Bailey-
Walker extraction apparatus.

Both in the acetone and the benzol extractions the weight of the
extract was determined after the solvent had been evaporated and
the residue dried overnight in an oven at a temperature of 65° C.

Whenever possible, analyses were made in duplicate or triplicate,
but in some of the investigations it was advisable to analyze only
one sample from each lot, so that it would be possible to obtain
widely representative data from many plants.

RUBBER CONTENT OF HYBRID AND PARENT SPECIES

The morpholgical differences that serve to distinguish the hybrid
from its parent species hiave been stated. but from a practical stand-
point rubber content is the most important characteristic. In this
respect the hybrid has proved to be significantly superior to any
individuals or groups of either parent species.

Tn May 1981 a series of analyses was undertaken to obtain com-

parable data on the rubber content of plants of the two species of
Cryptostegia and the hybrid. Samples consisting of approximately
300 leaves each were picked at rancdom from several plants of each
species and the hybrid, at approximately the same date cach month
for a period of 10 months. The plants used to represent €. grane.
flore and (. madagascariensis were approximately the same age as
the hybrid plants, and care was exercised to obtain leaves of com-
parable maturity from all three populations.

No ountstanding individual plants were used, since the object was
to obtain a measure of -the relative rubber-yielding capacity of
large groups of individuals at the time of harvesting. IEach 500-leaf
sample was analyzed in triplicate to reduce the possibility of error.

The period covered by this series of analyses represents a complete
annual-growth cycle, beginning in May with young leaves and
including all stages of leaf maturity up to the defoliation period
the following March.

The resuits are represented graphically in figure 1 and show that
the rubber content of the leaves of the hybrid plants was higher
than that of the leaves of the plants of either species in every month.
In some months the rubber content of the leaves of the hybrid was
more than double that of the leaves of either of the two species. The
highest rubber content found iu a leaf sample of Cryptostegia grand-
iflora was 3.13 percent, in €. madagascariensis 2,94 percent, and in
the hybrid 5.97 percent,

81852°—34 2
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In other tests of individual plants of the two species the highest
rubber content found in the leaves of any plant of . grandiffora
was 3.34 percent, while in (. madagascariensis it was 3.14 percent.
The highest rubber content found i the leaves of a single hybrid
plant was 8.60 percent,
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SEASONAL VARIATION IN RUBBER CONTENT OF THE HYBRID

Under southern Florida conditions, the hybrid Crypiostegin nor-
mally sheds all of its mature leaves in the early spring. i.c., March or
April, and immediately puts out a vigorous flush of new growth and
leaves. A Iimited amount of new growth is formed during the
summer and early fall months and some leaf-shedding oceurs at all
seasons of the year, since the temperature is seldom low enough to
induce complete dormuncy. However, the main growth cycle nor-
mally is completed in the early spring.

In order to determine the stage in the growth cycle at which the
leaves would be likely to yield the greatest amount of rubber, approx-
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imately 500 leaves averaging 1 cm in length, and less than 3 days
old were tageed on September 22, 1931, One month later, and at
10-day intervals thereafter until the supply was exhausted, 25 of
these leaves were harvested and their mean rubber content deter-
mined. Each leaf was measured when harvested, and the mean
green weight and mean dry weight were determined for each lot. A
similar experiment was inaugurated May 20, 1932,

The scope of these tests was limited by the supply of leaves of
known age, which becanie exhausted on February 18, 1932, in the
first test and on October 3, 1932, in the second test, The results of the
tests that were started September 22, 1931, and May 20, 1932, respec-
tively, are shown in table 2.

here was a consistent increase in the rubber content of the
leaves of the hybrid Cryptostegia between the ages of 1 and 314
months, Approximately 314 months were required for leaves to
attain their maximuom rubber content. Leaves between the ages of
814 and 5 months failed to show any significant increase in rubber
content.

TABLE 2—Rubber and ragin porcentages, medi green and dry weights, age and
dimensions of leaves of 1he hybrid Cryptostegio harvesled o the stated dates
at the United Sitates Pland Iitroduetion Gurden, Coconut Grove, Fla,

LEAF MATURITY TEST NO.11
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! Leaves used In this test were from 1 1o 3 dnys old at time of tagging. The oge of leaves shown in Lhe
table wns caleuluted from time of tagging.

Leaf size is apparently no index of rubber content, as it was found
that the leaves had attained their full size at the end of the first
month. There was, however, a consistent increase in both green and
dry weight during the period when the leaves were increasing in
rubber content. '

The tests just described are valuable only in determining the
changes in rubber content due chiefly to differences in the age of the
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leaf, and are unfortunately confined to comparatively short periods.
Data arve available, however, which show the variation in the rubber
content of the leaves of the hybrid plants from month to month for
the 2-year period from August 1930 to July 1932, inclusive. A sample
consxstmg of approximately 50 mature leaves was taken from each

of 20 typical hybrid plants on the same date each month. No attempt
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Figarp 2.—4, Mean pereentage of rubber in mature, dricd leaves of 20 hybrld Cryple-
gtegla plunts enalyzed st monthly infervals ﬂuring the Z-veur perlod August 1860
to July 1632, Inglusive, A, Monthly mean maximum gnd monthly menn minimam-tem-
peratures for (he 2-yenr 1)9!10(1 August 1030 te July 1032, incluslve. The moximum
ia represented by n osolid line; the minbmam by o dotied line. €, Monthiy r::Ini’aIl
gt the United Sintes Phint Introduetion Garden, Cotonut Grove, Flo, for the Z-yvear
i)eriod Agpuat 1930 to July 18372, inclusive. (l\ote-—PInnts not nnolyzed in Apri

031 per in Murch or April 1032, o“inb to Immmnturity of the leaves.)

was made to keep a record of the age of leaves used, but in every
case the most mature leaves available each month were utilized.
The data obtained are shown graphically in figure 2, which shows
also the monthly mean maximum and minimum tempel atures and
the monthly rainfsall for the same period.
Starting in Aungust 1930 with a mean rubber percentage of 3.82,
the trend of the curve was definitely upward with a marked increase
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to 4.49 percent in September. The rubber content in October was
nct significantly different from that nf Sepfember, but in the follow-
ing month, November, the maximum for the 1930-31 growth cycle
wasg attained. Then followed a period of recession in rubber content
which became more pronounced with colder weather until April,
when the plants were completely defoliated and no material was
available for analysis,

The analyses were resumed in May with leat material a month or
less in age, and the rubber content was very low., From this point
the curve moved sharply upwurd through the months of June, July,
and August, and more gradually upward in September and October.
There was a noticeable drep in November, possibly because of lower
temperature and lack of moisture. The maximum for the cycle was
reached in December. A recession in rubber content, similar to that
of the preceding year, characterized the months of January and Feb-
ruary, but defoliation took place somewhat earlier in 1932 than in
1931, and there were 2 months when no material was avsilable for
analysis.

The rise in rubber content between May and July 1932 was not
so abrupt as that of the corresponding period in 1931, but a definite
increase at this stuge of growth was evident.

From these data it may be concluded that the leaves of the hybrid
Cryptostegia under southern Florida conditions are relatively low
in rubber content during the spring and swmmer months when
they are more or less imunature, but as the season advances the
rubber content rises consistently, reaching its maximum in November
or December.

No attempt has been made to calculate the correlation between the
seasonal changes in temperature and rainfall and the rubber content,
but it is probable that the low temperatures and deficiency of moisture
during the winter tend to lower plant vitality and cause Ieaf shed-
ding in early spring, as described above, and that the warmer weather
and more ample rainfall typical of the late spring and summer months
promwote more vigorous growth.

INDIVIDUAL PLANT VARIATION IN RUBBER CONTENT

The inheritance of rubber-producing capacity in the Hevea tree
has been studied in the Tast Indies, but no similar studies have been
made of other rubber-producing plants. It has been found that
Hevea trees grown from unselected seed vary widely in rubber pro-
cuction, in some cuses as few as 25 percent of the trees on a plantation
producing 73 percent of the total rubber crop. With Hewvea it has
been demonstrated that the relative yield of a free determined at
any time can be used as an index of its relative yield at any other
time. Relatively "high-yielding trees remain relatively high pro-
ducers throughout thelr lives.

Ag stated above, the hybrid Cryptostegia progeny at the plant
introduction garden has exhibited comparative uniformity of vegeta-
tive charaetors, hence if the rubber content were correlated with
external plant characters the expectation of difference in rubber
content between individuals would be very slight. Differences in
soil and exposure would be expected to influence individual plant
vields, irrespective of inherited rubber-yielding capacity.
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In order to facilitate observation of plant characters and to provide
material for individual vubber-content comparisons, 151 plants of
the hybrid population were transplanted April 1, 1931, to an area
where soil and exposure were relatively uniform. They were set in
rows B feet apart and 6 feet apavt in the rave. By June 1931 there
was sufficient leaf material to warrant starting o series of analyses
tci determine the variation of the rubber content of the individual

ants,

P Because of the limited capacity of the laboratory equipment, it
wus necessary to restrict the number of plants used in this sevies of
tests. Two blocks, of 12 plants each, were selected, block 1 con-
sisting of four nnmbered plants, 11, 12, 18, and 14, in each of the
three rows, A, B, nnd C; and bleck 2 consisting of plants numbered
1,2, 3, and 4, 1n rows E, Fy and G, Approximately 50 nature leaves
were harvested from each plant at monthly intervals and analyzed,
This series of tests was carried on from June 1931 te May 1932,
inclusive, with the exception of April 1932, when it was impossible
to sample the plants because of detoliation.

As a check on the selection of the two blocks to vepresent the entive
area, and to obtain a more comprehensive measere of the ranpe of
individual variation, a leaf sumple from each of the 151 plants in
the area was analyzed in September 1982,

The rubber content of the monthly sumples from blocks 1 and 2,
together with the mean vrubber content for cach plant for the entire
peried, is given in table 3. Table 4 shows the rubber content of
individual samples collected in September 1932 from each plunt in
the entire urea.

TanLe 3—Rubber content in percentage of the dry wweight of fearves of 2)
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After defolintion in the carly spring, a period of from 38 to 4
months is required before the rubber content of the leaves reaches
its maximum. During this period of leaf growth and increasing
rubber content the correlation of rubber content with succeeding
months is very low. As the rubber content increases and approaches
its maximum, the intermonthly correlations increase.

Since the intermonthly correlations are so low, there is consider-
able question as to their significance.  Any effect due to the location
of the individual plants should be manifested by & larger correla-
tion. To determine whether there wus any consistent difference
which might be ascribed to variation in soil conditions or other pluce
effect, the correlation between the rubber content of each individual
plant and that of the adjacent plants of higher serinl number was
calculated. By this method a measure was obtnined of the tend-
ency of adjacent plants to have similar rubber contents. A high
correlation would indicate that there was a distinet place effect in the
field with a strong tendeney for adjacent plants to produce equally.
A low correlation would indicate that there was no general tendency
toward the grouping of plants on the basis of rubber content.

The correlation was found to be 0.280=x0.027; very low, but jpos-
sibly indicatling slight place eflects in the field as a whole. Such
a smull correlation probably indicates o spotting effect in the field,
rather than o progressive place eflect, that seaveely would aflect the
intermonthly corrclations of the rubber contents of the selected
plants,

A furlher estimate of the eflect of location on the relative rabber
content of the plants in this area was obtained by dividing the plot
Iengthwise into four 2-row blovks and one 1-row block. The mean
rubber content of the leaves of the individual plants in cach block
in September 1932 was compared with the mean of each of the other
blocks. This comparison is shown in fignre 8. From this figure it
will be seen that diflevences between blocks were 8 or more times
their probable errors in 6 of the 10 comparisons.

B C D E
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Freonn 3.—Dilerences betwoen ench Z-row block and every olfhier Z-row bilock In menn
rubber conlent ¢f leaves of hybrid Creptostegin plants,  These differences are Lased
on the resulty of an annlysis made In September 190332, The lower fgure o caeh Block
ig ihe difference divided Ly Its probable ¢rror,
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The plants in block C, consti{uting the inside rows of the arce,
being protected by 4 rows on one side and 8 rows on the other side,
had a significently higher mean rubber content than the plants in
the other blocks. The rubber contents of the individual plants n
block C also were much more uniform than those of the plants in
anv other block. The coefficients of variability were found to be as
follows: Block A, 18.677+1.528; block B, 13.597%1.142; block C,
82U3=0.671; block D, 12.118=0.991; block E, 14.226x1752. The
coefficient of variability of individual rubber content of all plants
in the entire plot was 14.559 =0.565,

The coefficient of varinbility of the 24 plants used in the monthly
individual variation tests was 141121374, that of block 1 being
13.452%1.852 and that of bloek ¢ being 8.678=1.195. Block 1 1s
ineluded in blocks A and B of the lengthwise division, and eight of
the plants of block 2 are in block C of the lengthwise division of the
area, ‘The rubber contents of the plants in block 1 were comparable
with those of the plants in the entire area in variability, but the
plants ia block 2 ave in the favorable central location where rubber
contents were higher and more uniform in September.

Since there were definite place effects manifested by diflferences in
menn rubber content between plants in different portions of the area,
and since the intermonthly correlations of rubber content were small,
it appears probable that the differences in rubber coatent between
the individual plants should be considered as due largely to effects
of soil and exposure rather than to differences in rub%m'-px.'oducing
capacity. The fact that the plants near the center of the field had
higher rubber content and lower coeflicient of va riability than the

plants in other portions of the area would indicate that the degree
of exposure to wind may affect the production of rubder in the
leaves of Crypiostegia.

NONRUBBER CONSTITUENTS

In addition to the rubber in Crypiostegia, there is an appreciable
quantity of material which is soluble in acefone and has been desig-
nated ®resins.” This material consists of true resins and small
quantities of oils, fats, and acetone-soluble sugars. The resins in
Cryptostegia have not been identified, and nothing is known of
their economic value. Similar resins obtained in purifying Fuphor-
bia rubber from South-West Africa have potentia} value in the man-
ufacture of paints and varnishes. It alsa has been suggested that
these resins may have value in connection with the manufacture of
soap. Other uses possibly could be found if such a byproduct were
available in quantity.

Chemically the resins are closely allied to rubber and are found
associated in all rubber-bearing plants. The evaluation of the
quality of rubber is often no more than a determination of the
quantity of resins associated with the rubber hydrocarbon in the
crnde sample. Heveg rubber has from 1.8to 6 percent of resins,
according to the manner in which it is prepared, while peontianak or
jelutong, the product of species of Dyera and Alstonie in the East
Indies, may contain from 70 to 80 percent of resins.

The method of analysis employed in the investigations included
the determination of resin content as well as rubber content of all
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material tested. The record, therefore, includes data on the seasonal
variation in resin content, resin content of leaves of different apus,
and vavietion in resin content among individual plants.

These data indicaied that resins were always associnted with
rubber in Cryptostegia, but that the proportion of resins to rubber
was extremely varinble,

The figures shown in table 2 indicate that a very high resin content
is found in comparatively young leaves. Leaves harvested October
15 at the age of 23 days contained 6.83 pervent of resin, or within
2.78 pervent of the maximum found during n series of tests which
included leaves up to 5 months of age. Leaves harvested June 18
at the age of 29 days (table 2) contained 7.08 percent of resin, or
within 8.54 percent of the maximum attained during a series of tests
which included leaves up to 414 months of age.  The high resin
content of young leaves was in marked contrast to the rubber content,
which was almost negligible in lenves 1 month of age. ‘The rubber
- sntent increased gradundly with age and resched its maximum in
leaves approximately 314 ‘months old. while the resin content of
month-old leaves was comparatively high and incressed very little
with age.

To determine the correlation between the resin content and the
rubber content of tha hybrid, the datu gathered in the test of the
seasonal variation of rubber content were used. Tn ¢his test, ru nning
from Angust 1930 to July 1932, inclusive, leaf samples of 20 plants
were gathered monthly and analyvzed. Tt was found that there was
no eerrelation between the mean rubber content and the mean resin
content of the Ieaves of individwad plants during this period, thoe
coeflicient of correlation being only —0.078:£0.154. The plants were
sampled in 22 of the 24 months of the period.

During the swme period 20 plants of Cryplostegia grandiflora also
were sampled.  Due to defoliation at cortnin periods, these plants
were sampled only in 10 of the 24 months. In these 10 months the
correlation between the mean rubber content and the mean resin con-
tent of the individual plants was Tound te e 0.609=20.097. Twenty
plants of (. madagaseariensis also wore spmpled and tested during 18
montlis of the sume period.  The correlation between the rubher
content and the resin content of the individual plants for the 18
months was found to be 0.692=2=0,081.

The signifiennt correlations betwoeen resin and rubber content of
Cryplostegia grandiflora and ', madagaseariensis indicated a strong
tendency for high rubber content to be associated with high rvesin
content and low resin with Jow rubber in these two species. The
lack of correlntion found in the hvbeid plunts tested indicated an
indiscriminate association of resin and rubber, with no regulsr rela-
tion of quantity or proportion.

In addition to the rubber and resins there is an appreciable amount
of fiber in (ryplosteyia which may have eommercial value. This
fiber is in the bark and possibly conld be separated in connection with
the mechanical extraction of the rubber. Jumelle (6, p. 357} reports
that in Muadagasear C. madugascuriensss is nsed s a textile plant,
He states:

The Malagasy know it well in that ¢laracier, In Boina and the Ambonga the

Sakaliavag nse chiefly the bast to malke atring, fish lines, and thread, 1In the
Southwest the Antandroy, ton, use it in (he manufacture of good cors.
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In desciibing the method by which the fiber is obtained from the
bark, Jumelle states (4, p. 357) :

The Sakalava method of preparing this bast is as follows: The stems are
decorticated by hand ; and by hand, using Lis nails, the harvester removes from
the detached bark, which is neither macerated nor beaten, the fibrous Lundles
which are found on the inside {more accurstely, in the pericycle entwined in
the bark), nod which are easily scen by reason of their whiteness and their
spacing,

In regard to quality, Jumelle states that while the fiber from
Cryplostegia madagascariensis is inferior to hemp, 1t is superior to
other types of native fiber which have been compared favorably with
jute, o

Among the natives of Madagascar, €. madagascariensis is con-
sidered potsonous. Jumelle states (6, p. 355) :

In Androy, according to M. le Commandunt Vacher, the Antandroy, before
tliey had uny suspleion that the latex might prodnee rubber, were alrendy
making use of the plnnt as o means of committing suicide or of ridding them-
selves of their enemies, M. Perrier de la Bathle tells us, however, that the
poison canuut De a very virulent one, for in Boinn the Sakulavas prepare
decoctlons of the roots as o remoedy agoinst chronie blennorrhagias,

Possibly, therefore, further search for material of byproduct value
may bring to light a drug with pharmaceutical value.

CULTURE AND PROPAGATION

Cryptostegia has proved well adapted to a variety of soils in
southern Florida, although its younger growth is sometimes injured
by low temperature and strong winds during the winter. Instances

are known when stems of plants in exposed conditions were killed
back to within a few inches of the ground by abnormally low tem-
peratures of 20° F., but it has been cultivated successtully as an
ornamental in the Miami section for many years. Its moisture
requirements are not excessive, and while growth is checled to some
extent by the deficicney of rainfall during the winter months, it
apparently suffers little from this cause. Notable resistance to
drotight has been recognized in ('. grendiflere in northwestern
Mexico,

In southern Florida defoliastion normally talkes place in March or
April, but sensonal conditions sometimes cause a complete defolintion
as early as December or January.  Also, the length of the defoliation
period is affected by weather conditions.

Cryptostegia grandiflora, €. madagaseariensis, and the hybrid all
prodnee abundant crops of viable seed. However, the hybrid does
not come true to type from seed, and several methods of vegetative
propagation have been tested.

Hardwood cuttings have been rooted, but although the cuttings
have been tried in several different medinms and have been given
varying amounts of water and heat, it never has been possible to root
more than a small percentage of them. It was found, too. that
plants grown from cuttings usnalily lacked vigor and seldom devel-
oped normally.

Marcottage, or air-layering (pls. 8 and 9), has given much more
satisfactory results in the vegetative propagation of the Cryptostegia
hybrid. As many as 15 or 20 marcots have been placed on a large
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mature plant at one time, and the new plants produced in this
way were larger and more vigorous than those grown from cuttings.
If properly handled, the cufting-back incidental to marcotting is
not injurious to the parent plant.

The method of marcotting Crypiostegia is to remove a ving of
bark 1 to 2 inches in width and thick enough to reach the cambium
layer from just below a node of a well-matured branch. This in-
cision is then surrounded by a mixture of sand, peat, and sphagnum
moss which is held in place on the branch in a specially designed
cardboard marcot box, developed by Eugene V. May and Robert J.
Bullen, of the Division of Fruit and Vegetable Crops and Diseases,
Bureau of Plant Industry, United States Department of Agricul-
ture.*  The marcot is kept moist at all times. It is examined ocea-
sionally to ascertain the state of root development, and the new
individual is removed from the pavent plant as soon as a guod
root system has tormed.

After removal from the purent the young plants are pisced in
large pots or boxes for a fuw weeks, and, as soon as they are well
established, they are set out in field plantings. Plants propagated
in this way compave favorably with their parents in vegetative
vigor and rubber content, and marcottngs may be considered a
successful method of inereasing stocks of high-yielding hybrids.

By this means it will be possible to obtain a sufficient number of
plants of identical parentage to extend the present plantings and
evaluate the cifects of exposure and soil conditions on the production
of rubber. .\lso by using marcots from plants of differing parent-
age it will be possible fo estimate more accurately the relative

etfects of heredity and of the environmental factors on the produc-
tion of rubber as a basis for the selection of clones or straing with
high-rubker producing capacity.

SUMMARY

Two species of the genus Cryprostegia which were formerly uti-
lized as sources of rubber by the natives of Madagascar and India
have been introduced as ornamentals inte tropical America, including
the West Indies, Mexico, and the warmer districts of California,
Arizona, and Florida. The range of adaptation and comparatively
high rubber content of these plants has led to consideration of their
commercial possibilities.

Confusion has existed in the nomenclature of the two recognized
species of Cryptlosteyio—C. grandifiora R. Brown and (. madagas-
cariensis Bojer.

A matural hybrid, Cryptostegin madagascuriensis X Q. grandi-
flora, has been studied at the United States Plant Introduction
Garden at Coconnt Grove, Fla., sinee 1927. This hybrid shows
characteristics of both of the parent species, being more nearly like
(. grandifiorg in habit of growth, stem color and texture, internode
length, corella size, convergence of corolla appendages, and leaf
size, but very similar to . madagascariensis in regard to number
and size of lenticels, leaf color and texture, petiole color. and shape
of seed pod. In corolla color, node size, depth of division of covolla

4 Public Service Matent 1.655.731.
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appendages, translator shape, and petiole length the hybrid is inter-
mediate between the parental types.

In a series of tests comparing the rubber content of composite
samples of leaves talkken from the hybrid plants with that of similar
samples of the leaves of the parent species, the rubber content of the
hybrid has been consistently higher than in either of the two species.
In these tests the maximiun rubber content found in any composite
leaf sample of Cryptostiegia grandiflora was 3.13 percent, while for
. madagascariensts it was 294 percent, and for the hybrid 5.97
percent.

The highest leaf robber content in any individual plant of £'.
grandiflora. was 3.4 percent; in ¢, snadagascarieasis, 3.14 pereent;
and in the hybrid, 8.60 percent.

A series of analyses mmade at monthly intervals over a period of 2
years established the Tact that there was a significant seasonal varia-
tion in the rubber content of both species of Cryptostegic and ot the
hybrid, the rate of rubber production in the leaves being greatest
during the period of maximum vegetative growth.

The rubber content of the leaves of hybrid C'ryplostegio plants
was fonnd to increase in direet proportion to leaf maturity, the maxi-
munt being attained when the teaves were about 814 months of age.

No significant diflercnces were found in the individual rubber-
yielding capacity to the hybrid plants, but soil conditions and ex-
posure affected the relative rubber production in the leaves of the
mdividual plants.
© TIn addition to the rubber in Crypfosfegia, the hyproduct value of
the resing and fiber may be worthy of consideration. Resin content

ras found to be proportionate to rubber content in the leaves of €L
madagascariensis and . grandiflora. but there was apparently no
correlation between the rubber and rvesin content of the hybrid.

The hybrid Cryptosiegia does not come true to type when grown
from seed, but marcottage, or air-layvering, has proved to be a sutis-
factory method of vegetalive propagation.

Plantings of marcots are planned Lo give & basis for evaluating the
effect in exposure und soil conditions on the production of rubber in
Cryptostegia and to estimate the relative effects of heredity and of
environmental factors on the rubber content.
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