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HISTORICAL REVIEW 



G U A Y tl L I'; : 

A Rubber-Producing Shrub for 

Arid and Semiarid Regions 

HISTOID CAL REVIEW 

Guayule is a shrub native to the dry lands of north central Mexico, partic
ularly the states of Coahuila, Chihuahua, Durango, Zacatecas, San Luis Potosi, 
Nuevo Leon, and the adjacent Big Bend area of Texas, usually at an altitude 
between 2J 000 and 6,000 feet. \Vithin its native habitat it grows in scattered 
patches of from less than one acre to sevlE:l1'al hundred acres in size. It is largely 
restricted to outwash slopes of calcareous soils in regions having an annual rain
fall of 10 to 15 inches, occurring principally in late sprin,g and early autumn. 
While guayule will grow better in regions v.1th higher 1'ail1lfa11, it may not survive 
in competition with other plants. 

From the purely sr.ientific \iewpoint, the first record of guayule was made 
by Dr. J. M. Bigelow, attached to the Mexican boundary survey. when he reported 
it from near Escondido Creek, Texas. Bigelow'S specimen \VaB identified and 
nawed Parthenium argentatum by Professor Asa Gray of Harvard University. 

111e genus Parthenium comprises IG species native tu t.he western hemisphere. 
The species of this genus range from annuals through perennials and woody shrubs 
to tree-like types. Guayule (Parthenium argentatum) is the only species of the 
genus iUlOwn to produce any significant amounts of rubber. 

Description and Ecology 

In its native habitat the root system of guayule consists of a tap root "which 
may lose its prominence and give way ev€!ntually to an intricate system of dense 
fibrous laterals and their branches. Under cultivation gu:ayule's roots may reach 
a depth of 20 feet) if not terminated by impenetrable soil layers. The plant is 
usually a symmetrical and closely-branched shrub, less than three feet in height. 
Both upper and under surfaces of leaves are covered with the halra that produce 
the light gray-green sheen so characterisHc of the plant. Leaves are long and 
narrow, slightly tapered at both ends. Indivicp..:al flowers are inconfiplcuoUB, 
formed in heads by common receptacles~ and are both wind and insect pollinated. 
Seed production is generally large depending on moisture conditions. 
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During World War II the Emergency Rubber Projt:!ct( '") made a survey of the 
guayule resources of Mexico and the adjaf'ent Big Bend of Texas. The Pl'oject 
rcpOl"t contained considerable information on the ecology of the guayule plant, 
clnphasizing the fact that the wild guayu1e is distinctly a desert plant. native only 
to th.e high desert a.reas. In spite of this fact, its growth in 1\lexico indicated that 
water requi rements might be greater than expected. The water supply of the 
10 .- 15 inches of natural rainfall lrlight easily be i!1creased to a total of 12 - 20 
inches or more through natural runoff. The svailability of water appeared to he 
favored by rocky. highly permeable soils with a high infiltration capacity, which 
in turn favors the: deep penetration of roots vlith resulting increase in drought: 
resh tance. WhUe guayule in Mexico is usually associated with limestone, this 
was attributed to the physical makeup of the soil rather than to the chemical 
requirements of the plant. 

The guaYl.lle plant grows o\,er gross area of somellhing like 130,000 square 
miles, but occurs sparsely in the area Iboth as to stand and density. The accom
panying yegetation is typical of desert regions with a grm·.'th of shrubs, cacti, yucca, 
and other plants. Temperature conditions vary .... "1delyJ though the mi nimum 
temperature is well above zero. There id a wide variation of soil types within the 
region also, but mostly are stony, calcareous, and friable, 

Guayule W:-iS reported as occurring in l)atches on the faotslopes of widely 
scattered mountains, although areas suitable for its gro\\rth constitute only about 
15r;;. of the total area covered and of thalt 15f;C onl) 10f i has guayule growth. Most 
of the guayuJe land was in privatt ownership. It \\'3S estimated that there were 
154,000 metric tons of shrub available lin the states of Chihuahua, Durango, 
Zacatecas, San Louis PotOSi, and Xue\'o Leon. In addition, there were 100,000 
metric tons available in Coahuila. In 1!H2 four guayule mUls \",ere consuming 
180 metric tons of shrub for a 24-hcur day. 

It was knovm that the Big Bend c01mtry of the Rio Grande had a supply of wild 
shrub. It was enough 10 support at one time the operations of a mill buHt at 
:\iarathon, Texas. The sun'~y showed that there was in a neighborhood of 2,500 
tons of shrub in this area. The accuracy of this survey was confirmed \l,'hen the 
Emergency Rubber Project harvested 2,400 tons of shrul., milled in Salinas. 

During the early years of World War II aU possible resources of natural 
rubber were being explol-ed. In the general vicinity of Marathon in the Big Bend 
country of Texas there ,,,,ere remnants of native guayu]e stands in the area that had 

c''', Most of the material in tms Introduction was derived from the final report of 
this Project, entitled The Emergency Rubber Project, A Report on Our Wartime 
Guayule Rubber Program, compiled by the Emerg('ncy Hubber Project, Paul H. 
Rnberts, Director, 1946. TIlls history of the war effort provided a revie\v of most 
of the research and production activities related to g'..layulc t and at "he same Hme 
may sen-e as a starting point for future programs. Even though the kno~sledg>:: 
was gained under the strE:SS ot war needi', its lessons are applicable to present 
or future large-scale programs or limited developments. It is largely for this 
reason that the activities are described in some detail. 



been harvested in the previous years. '111is shrub was located in small widely 
scattered patches over a large area. Most of it was a considerable distance 
from rail roads and highways. 111C shrub 1\vas pulled by hand and thrown into large 
("arts, then towed by small crawler traetors to collecting Rocations and there baled 
by the contractor. 

Earlv Historv of Rubber Production 
k" .. 

-n-.c guayulc shrub as 2 rubber p!ant :1as had a long and interesting histor·y. 
"lilt' natives of north central :.'\lexico were probably acquainted with its rubber- pro
ducing characteristics long before the white man appeared on the North ;\m(;rican 
con:inent. It was reported that in the 18th century Indians were seen playing with 
rubber balls for which the rubber was said to have been procured by communal 
chewing of the bark of the native guayule. 

As far as is kfiown the first commercial extraction of rubber from guayule 
was made by the Xew York Belting and Packing Company \",.hich imported 100,000 
pounds of shrubR in 1880, and extracted the- rubber by hnmcrsing it in hot water. 

In 1904 William A. Lawrence de'dsed the pebble mill method that was used 
up to the end of World War II. As a result of hls development of this method. a 
large nl.ill Vlas built at Torreon, Mexico, by the Continental Mexican Rubber 
Company, in 1905 - 1906. In September 1909 a mHl at ~larathon. Texas, built 
hy the Texas Rubber Company. began operations that ran for about 9 months and 
then shut dmVl1, resumed operation in AprH 1925, shut down in September 1926, 
and was subsequently dismantled. 

Many mills were buil~ at one time or another in the guayule country, including 
the one at Marathon, Texas. It is said th21t there were as many as 13 in existence 
at one time in Mexico, some of whlch \\'ere not well located, and so faded out of 
the picture. Other were acquired by the Continental - )lelGcan Company. 

The Continental Rubber Company was organized in 1903 in New York. A 
subsidiary Mexican corporation known as Cia. Ganadaro y Textil de Cedros was 
organized in 1904 and 2cquirt.:d a vast property known as Hacienda San .Juan Bautista 
de los Cedros. an old Spanish land grant containing 1,882,000 acres in the heart 
of guayule country. At the same time the Continental - }"Iexican Rubber Company. 
another subSidiary incorporated ?fi 1904 !I built a small mill at Torreon, Mexico 
tas noted earlier) t m:Jre or less for experimental purposes. ('sing this unit as a 
model in 1905 - 1906 a very iarge mill was built having a monthly capacity of one 
mHlion pounds of wei: rubber. as it was then marketed. 

The Continental - :Mexican Company later built four miHs~ plus a small 
batch mill, and the three constituted the entire wild guayule production industry 
at the outbreak of World War II. Later a number of other mills were erected in }.!ex
leo. une by General Tire and Rubber Company. The amount of rubber produced 
varied widely over the years. Starting with 150,000 pounds in 1905, it reached 
;1 maximum of 21,475,000 pounds in 1910, dropped to a low of 65.000 in 1921. and 
again increased to a peak of about 12,000, I[)OO pounds in 1927. From 1931 - 1933, 
there ',were no shipments because of low rubber prices, b~t in 1934, 900,000 pounds 
were produced with shipments increasing to a peak of nearly 20,000,000 pounds in 
1 ~,H. PracticaHy all of this l'ubber \vas slhipped to the CrJited States. 
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With a view to its domestic culture, the first reaUy scientifjc study of guayule 
was made in 1907 by Professor Francis E. Lloyd of the Alabama Polytechnic 
Institute, undc:r the auspices of the Continental - Mexican and Intercontinental Rubber 
Companies. The n!sulis of his study WC1'{: published in 1911 in a Carnegie Institution 
monograph entitled Guayulc, A Rubber Phmt of the Chihuahuan Dessrt. 

Dr. \V. B. licCal1um t who jojned the Mexican Rubber Company in 1910, 
worked continuously on guayule research umtH the Federal government took over 
the intercontinental Rubber CcmpallY!s holding in 19,12. ..\fter that McCallum 
remained during the War period as consultant to the Emergency Rubber ProjeeL 

Or. McCallum started h!s experimental studies in Torreon, Mexico, but 
when the M.exican Revolution broke out in il912, he moved lhis operation to Valley 
Center} near San Diego, California, where he bought 400 acres of \\1Idland, 
established a nursery, and did some field :planting. MCCaUum soon discovered 
tnHl guayule exists in an infinite variety of strains of which some were very good 
rubber producers and others practicaHy worthless. For this reason he began 
selecting strains with desirable characteristics that would come true from seeds. 
He had many problems to overcome, un!? O!f ihe most aggravating being that some 
plants were steril~t nc\'er produced seeds, while others dlld not cross pollinate 
and hence new varieties could not be developed from them by breeding techniques. 
However, plant breeders during WorM War II and later overcame these difficulties 
and found that guayulc was ideal for plant improvement. 

In 1916 at McCallum!s suggestion adivities were moved to Arizona, ,vhere the 
intercontinental Ruebel" Cornpany purchased a large tract of land south of Tucson. 
most of which was in the wild state, but susceptible to irrigation. Here the 
Intercontinental Rubber Company developed a comprehensive irrigation system. 
However, McCallum \'jas not satisfied wUh the results obtauned in Arizona. He 
believed that the reason was the very hot summers and cold winter nights. He 
also had difficulty regulating the irrigation so as to obtain best results. 

Because of his dissaUsfadioll, oper2t!Uons were mO\'{~d to Salinas, California, 
where 3bout 8~ 000 acres of guayule were planted principally in the Salinas Valley. 
Xearly half of this planting was plowed up by contracting farmers during the period 
of iow rubber prices in the thirties; nevertheless the Comp~my-built mill at 
Salinas processed between 1931 and 19-H about 4,400 acres of gl.m}'ule, producing 
over 3~ 000.000 pounds of rillJber. 

At Salinas Dr. McCallum continued his studies of agricultural practices and 
plant breeding toward improvement through selection. At the time the government 
took over the project in 1942. several strains had been pretty well established. 
Because of the erratic reproductive behavior of the plant, however these varieties 
couid not al ways be guaranteed to come true to form from see.i. The best cultivated 
varieUes yielded at an optimum age 20% crude rubber b2sed on dry weight of the 
plant. The average of \vild plants collected in t;he native habitat was 15% or less. 
licCaUum conducted many studies to develop cultural methods. Ur1ortunately, 
because most of this "'"ork was carried out in the Salinas Valley with its one set 
of environmental conditions" some of the practices adopted were later found 
ululecessary un.der oth.er <conditions. }Jevertheless, they furnished a foundation 
for the studies undertaken during \Vorld \Var ll. 
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\VORLD W /\R II PROOItAM 

Buckground 

In 1030, an investigation was nude by the War Department which d~tailed 
two officers to make a study of the possibility or desirahility of guayule production. 
M3jor Gilbert Van Wilkes and Major Dwight D. Eisenhower. After exhaustive 
investigation these two officers made their report. duted June 6. 1930. Including 
the follmving points: 

1) It would appear that the Government might be interested jn encouraging 
the guayule ind-.slry in the l';h~:ed StItes in the view of: 

a) the PtlPortunity to build up a dc.mestic source of supply for rubber 
so ".hat in a grave emergency wp would not be wholly dependent 
on nouHv~ast Asia and the adjoining islands for this important 
raw l:"ateriai 

b) the opp'rtunity to build up !l domestic source of supply of 
rubber to that the American c{}~sumers would have scme 
protecti JU against possIble commercial t;ombines betw'1en 
the gre".ter ruhi:;~r producing companies of the Far East 

c) the p03sibility of buildir.tg up an industry in the United States 
that wvtlld give profitable employment to some thousal1ds of 
American iarmers, rrleehanics, and labore~s 

d) the prec3rivus position in the United States in depending 
entirely on the conti mILd help of Hevea trees in the Middle 
East now producing 96'SI of the world's supply of rubber 

2) At present no one believes that the United States will in tWs or the 
next generation produce annually the major part of the rubber we 
can consume. But if the guayu?le industry could! develop to the point 
where approximately 400, 000 acres were devoted to the grov.'th of 
guayule we would produce annually almost 160 million pounds of 
rubber, and have in reserve at all times not less than 250 minion 
pounds ... 

Between that date and the legislation that followed Lll 1942. which provided 
for a takeover by the U. S. Government, the Intercontinental Rubber Company 
was the sole guayule grower in the U. S. Company land holdings included a 
65 - acre nursery and 1,400 acres of plantation. The phYSical inventory included 
the Spence Mill for extraction of rubber]. about 23,000 pounds of seed, 14,000 
nursery st~dlings, and 674 acres of shrub plantations. 

On June 11, 1941~ Representative John Z. Anderson of California introduced 
H. R. 5030. and Senator Sheridan Downey, also of California, later introduced 
an identical Senate hill. While neither of these passed at th~ time, a revised 
Senate bill providiilg for the planting of no more than 75,000 acres was passed 
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and siftned by President Roosevcl~ on March 5, H}"2~ b(~comill)g Public Lav; <173 
of the 77th Congress. In October 1942, th.(~ authoriz.ation \vas increased t~ 500, ("00 
aen's. This legislation was supported Hn-,oughout by the General Tit'c and Hubbcr 
Company, the Goodrich Cmnpany, the Goodyear Tire and Rubber Compary, and 
the ~"irestone Rubber Corporation. 

On the day Public Law 47;J setting apl the Emergency Rubber Project \\Jas 
approved, the U. S. Department of Agri~ultnre took over the properties of the 
IntcrconU!}{mtal Ruhber Company as preparation for the planting of 39.000 guayule 
seedlings in the Salinas VaHey, California. 'J11is \'laS mo.de possible because a month 
earlier a crew of U. S. Forest Service men and ',vornen from ).'iontana, Nebraska, 
and \Vashingi;on State, had been transferred to Salinas to by the groundwor!{ to 
start operations with minimum delay_ Later others were "Hided and the operations 
were in full swing before the summer of 1 ~'42. 

Ey the time the Forest Service had arrived in Saljnas~ lit was already time 
the nursery should be sown if a crop \\'as 110 be produced that year. Never in the 
history of the country had such a nursery (~onstruction job been undertaken. Not 
only were nurseries needed, bul. also a se(~d treating plant capable of quickly 
treating 13,000 pounds of seed. Time \flaS nvt to be mcasUlred in terms of months 
or even weeks, but in days and hours. BClcause the na'ion was already alarmed 
over the rubber situation, for the reason tinat rubber was one of the items with 
very g·reat military value. the philosophy of the project dictated that nothIng was 
to stand in the way of the ultimate in :speed. It was no longer a question of cost, 
but would it save any time or manpower. It vIas argued that dollars would be 
no good if the J apanesegained a foothold. 

So land was leased for three nUrserjlea with a net acreage of 530 acres, the 
nurseries were started, a seed treating house was built, 23,000 pounds of seed 
were treated, approxim£tely II, 800 seed beds -1' x 400 1 were SOW!), and 900 acres 
of plantation were started ,'lith seedUng.s gro\t.ll the year before by the iLtercontinental 
Rubber Company. 

The rlhort term objf"ctive of the Emergency R<.Jbber Project was to produce in 
as short a time as possible substantial amounts of rubber to aid in the war effort. 
The long range objective was to develop fun possibilities of assuring an independent 
source of rubber. 

In line wUh the shorl term objective the project \'13S operated on the basis 
of the need for rubber generated by the war emergency. This meant that many 
things were done on an emergency oasis, with cost of the operations a (l'jecond 
priority. 

When the original guayule 2ct aut!~t;)rlized tht ptanting of 75, 000 acres, a 
figure based on the 2IDO mt of seed then available. the original construction program 
was aimed at the goal, but it soon became obvious that the oncoming seed crop 
would be much larger than anticipated. Whereupon Congress increased the 
authorization to 500,000 acres. On tbe baSis of this late authorization, it was 
decided to aim at 208,000 acres by the spring of 1944. This entailed a great deal 
of activity including the construction of additional nurseries providing 45,100 beds, 
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each 4' X 4001 r .. B were the ()riginal beds in 1942, for it total of 2,OO() acres of 
nursery an under ow=rhead jrrigvlion. 'I'hese were comprised 'Of tlurt.iwn indi
vidual units located in three sl.:"itcs~ To take care of the labor situation) seventeen 
labor camp..,; capable of housing 9, JOO workers wore construct(.>(i. Arerormaissancc 
survey was made of some 32,000,000 rtCl"CS of lWld nnd the dassiHcaUon of over 
five million acres for l~uayule culture. ::,and acquisition work was intensified 
and some sa, OliO acres were lCa£(:xJ. Because of later curtailment 'Of ttl.; Project. 
the plan:ing goal was never reached, and only 50me 32. OOi) ?~re8 ~ ... ere (jlanted 
durinF. the life of the Emergency Hubher Project. 

The Forest Service brought to the Project a great amount ot expe .. ·~ise that 
had been developed in the Prairie Statics Shelter Belt Program! where a large 
number of individuals had gainc~ experi(~nce in nursery production and field plan
tations. Although Shelter Belt pr:rsof!l:lllei had worked with larger trees, it rook very 
little adaptation to take care of guayule vroouction* Til.;.! basic processes wero the 
same, tbe first being to get sec-d supply, rnake sure of germination, plant the 
nurseries, and finally transfer tile plamfs to the fields. 

Research and O~rationalln':eBtigat~on~ 

It was realized at the beginning lltat much \va.q ufh1.tnown about the gllayule plant 
development behavior on which iruornl1ation U'~ _ aceded, if the maximum amount of 
rubber was to be produced for the Wale'. The Secretary of Agriculture assigned to 
the Bureau of Plant Industry. SoilS t Rod Agricultural Engineering, as part of its 
regular field of endeavor, the job Of undertaking an intensive and immedi~"te research 
program on all phases of growing the plant and to supplbmer-t this prograr:l as weU as 
to aid in the application of its findings to dctual field production* Other EureauB t 

notably Entomology and Plant Quarantblc, Industrial and Agricultural CJemiatrYt 
al'n the S.oil Conservation Service as well, w~re later brought into the pre gram .. 
Research ran c~ncurrently with production - not the ideal way but undf;r tl'e emer
gency a necessity. Activated by the feeling common to aU while the count.cy was at 
war t the investigators watched with intense interest the tests and experiments for 
any leads that might help speed produiCtion of the program or improve the quality or 
qumtity of rubber. Promising leadp were transferred to the field adminiatrative 
men as fast as they were diseovered. :.109t frequently, at least in the beginning, 
these ideas were verbally expressed, resulting in informal seminara betw3cn the 
research production and admlnistrathm men as to the advisability of t:ryin~ out 
alternate practices in the light of the newly developed information. 

The Forest Service also carried out operational in'!.cestigatioDsto ma.ke small 
experimental teats when necessary to check field scale operations. 

Almost from the beginning it was evident that a paramount factor in deter
mining the munber of shrubs and the ~mlOunt of rubber produced per acre was the 
type and character of the soil on which guayule wruld grow. Under uniform cundi
tions of climate and treatment (irrigation and cultivatiion), there might be~und a 
tenfold difference in the amount of shrub produced in different parts of the same 
field. In fact, it waa found that soll djfferences dominated all other facb.:us that 
influenced the amount of rubber produced$ It was a constant source of COI:.lment 
amor.g soil technicians and agronomists that no other :agricu1tural crop so prominently 
displayc~ to the eye the character of the soil thay lay beneath the immedhue surface" 



One of th(> important carly decisions was to l,Use i Irrlgftted land for gUt'!yul€' 
production, despite the recot'l1mendaUon of the InterconUltltmk'll Rubber Company t 
Company officials maintaining that thC' I}t~rcent of rubber '.tIould be much 10\'1(>1' 
undt> ... irl~igation. and possibly not markdabl('; on the otju~r hand. there wore In
rilcaUonR !.Imt shrubs could be grown much mot'f' rapidly under Irrigation. even 
thcugh th<" percentage of rubber vIas less, so that total p(~r-aerc production might 
be much grcat("r' Jnri a crop produced in two }teal's as agnfnst four or more years 
under rain1.111 (arming. 

Clhnate, a factor not SUsc{'ptib)e to manipulation, is very important. af
fectiog not only shrub gl~owHl and ruhher conf.cnl f but aU Ule operations connected 
''lith planting, cultivating, harvesting, and conditioning tlie shruba Althougb nothing 
could "be done abmlt the wC:.1ther ~., it W:,lS found that by using detailed records for 
many years past, selected areas could be found in which guayule could 1:...: grown 
u~dt.~r the broad expectancies for rairu:aH, heat! and cold.. The cUmali£' factor was 
interpr~ted in the light of vegetative grOi.t;th and rubber yleld~ It \vas found that 
mf'3surablc veg,;etative growth ceased ;at ::n;>roximately 40°F or less. In a climate 
Uk( that in the immediate vicinity of EdinG_·~. Tmms, for example, guayule produc
Uon was poor because mini mum tempcra~~ar. ; were not low enough to affect the needed 
change in the physiology of the plard* The high temperatures of California, Arizona, 
New Mexico. and Texas posed no great problem, but the cool ,¥inters were an aid to 
rubber production. 

In tbe beglnning. st:mdat'ds of limitations for guayule tolerance were based 
largely on inductive reasoning from the native environment and the very contrasting 
condition in 'whicb the shrub was gl°m.'ln illl Salinas. Temperatures below 50!, werE' 
considered unsuitable. but above l;)oF fi,tlitable. A mean annual rainfall benVet;ii 
U-25 inches "las considered suitabk. i.J.:~tween 9-11 and above 35 doubtful, below 
9 inches '!loa ahove 35 unsuitable. Records acquired curing the life of the Project 
showed that these estimates were not ton far off. Probably a 150 minimum would 
be safer, until more hardy strains are developed. The ma.ximum precipitation 
should not exceed 25 inches annually t unless the fall and\l/inter are the driest peri
ods of the year $ Go~d rubber yields c.anHlot be ex-pected where there is a bigher 
annual rainfall equally distributed throughout the year, along with higher minimum 
temperatures. It is this combination of year-long moisture and warm v.inters that 
made tbe Edinburg area hazardous for guayule productlol'l .. 

At the beginnir.g of the Emergency Rubber Project, many methods used by 
the Intercontinental Rubber Company app.eared to be unnecessary or unduly cumber
SO'L1e or slow to the Pr-oject techniCians, but there vw'as no time to experiment and 
it was unsafe to disregard any practices without experimentation.. One example 
was that in connection with the use of l'duckboards H by the Company in its nursery f 
after they had found it impractical to \'lork with tractors without these wooden 
tracks benveen the beds. While the Project had many skilled nurserymen who had 
never used them in tree nurseries, it was not considered safe to go r.gainst the 
Company's advice, ~Bpeciany since the only supply of acceptable guayule seed in 
existence \\'a8 to be entrusted to those nurseries. Because leaders In the Company 
insisted they were needed, thousands of miles of duckboards were constructed and 
laid out in the Salinas nurseries at great cost~ Later it developed that it was a 
soH characteristic of the Company nursery that made duckboards necessary there. 
Tbey ,vere not used in subsequent nurseries, care being taken to select Boil types 
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that did not require them. This was one of the major advancC's in nursm:y produc
tion, as the procurement of a sufficient number of duckboards had involved not 
only great CX]>eIlSC. but imposed seriouS! problems in ttw acquisition of the neees
sal'Y lurnber needed in many other warthne activities. 

PIa ot Bl'(~eding 

Dr. McCallum observed early illl his studies that there v.'as a great varia
tion among guayulc plants as C\1denccd by plant structure and rubber content. By 
selection he segregated several deBh'aMe strains, notably number 593 \~/hich was 
outstt1nding in the SaUna8 area. and which fonned the basiS of the 'World 'Val' n 
program., It soon became apparent to tbe Emergency Rf.lbber Project Scientists, 
hmvcver, that guayule orret'cd exceptional opportunities for the plant breeder ~ 
There w~s great intraspecific variation as well as possible interspecific crosses, 
and finally, because certain numbers of the population \Ilould produce seed 'with
out pollination, desirable strains could ilf' manipulated so as to produce offspring 
wi th few off types. 

Unfortunately breeding studies were discontinued just when they were 
showing great promise, and it is the opinion of plant breeders and others familiar 
with guayule that this field offers more promise than any other possible manipula
tion in grOWing, harvesting t and rubber extraction .. 

SEED AND SEED HA~'nLING 

Seed Supply 

Seed purchased by the government in 1942 from the Intercontinental 
Rubber Company was the only seed of its kind in existenceo The success of the 
whole guayule program depended on its preservation and proper handling. Almost 
an of the 23,000 pounds of seed was of u.sable quality, though poorly cleaned. It 
bad been accumulateo by the Company during the previous eight years, and a por
tion of it had been stored in sealed metal drums. It consisted of six varieties 
or strains developed from selections by the Comp!lny. About three-fourtbs of 
the total consi sted of variety 593, considered the best selection at that time. 
Experimental plantings scattered from north central CaUfornia to Edinburg, 
Texas, and field plantations in California, later demonstrated that this strain 
was more adaptable than any other to a wide range of conditions. 

Guayule is a very prolific seeder with nursery seedlings six months old 
yielding a crop of seed and field plantings of all ages blooming and setting seeds 
continuously throughout the summer andl fall if sal moiHture is adequate to sup
port vigorous growth. 

There is a great amount of variation in the proportion of the guayule 
"seed'~ that contains viable embryos. Extremes of zero to 7ffk have been noted, 
but it usually ranges from 10-45~ The cause of the variation is not ;ntirely 
known, the genetics of the plant are bighly irregular, and a majority of the em
bryos are created without fertilization taking place~ ~gm~, insects th~t feed 
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on the blossoms, destroy thoi r ability to form seed. Also, Ulcre in evidence that 
ex'tl'cmc high tempcl'atures are inhibiting to the formation of good seed. The 
variability of the seed quality also extends to variation in the 8eed f s peculiar 
dormancy t preventing normal germina,Uon of the filled seeds when freshly conee
ted. 

Tbc Emergency Rubber Project based its plantation plans on the original 
23,000 pounds of seed acquired in 1942 ft'om the Intercontinental Rubber COfl1lany. 
It was thought at that ti me that fuhu'c plantations would depend upon Ute collection 
of seed, at that time an unkno"m quantity. However, during the swnmer of 1942 
approximately 180,000 pounds of seed (clean weight) were collected. This unex
pected seed harvest was due in part to the use of hand collection method, morc 
efficient in terms of percent available seed collected than the mechanical means 
tried. Hand picking was not only very efficient but also very reasonable in cost, 
when limited to large heavy-yielding plants. Collections averaged about two 
bushels (perbap8 20 pOw'lds) uncleanc~ seed per d.-IY per worker. 

In 1943 a Ught seed-collecting machine which cOlud be built onto row crop 
(beet and bean) cultivator ft'ames was de1\1'eloped by the Bureau of Agricultural 
Chemistry and Engineering. It consisted essentially of at shaft carrying four 1'0-

ttlIj1 brushes, one for each row of plants:, driven by a belt from the cultivator 
wheels8 Torpedo-shaped pans were drawn along the grolmd between the rows of 
plants, catching the seed as it was brusbed from the plants. These machines 
proved quite successful, with more than half of the 1943 crop being harvested by 
this means. 

With the machine covering from 12-20 acres a day, 300 pounds of seed 
m&terial (field weight) was considered fair, althougb seed collections as high as 
1,500 pounds were made occasionally. \~lhereaf.; hand collection cost about thirty 
cents a pound in 1942, the cost of machine collecHor. in 1943 was under ten cents 
a pound (\ll1cleaned field weight). 

While one million pounds of seed was collected in 1943, the quality was 
1m.V'. It was found that the finished product could be improved by gravity sePf.ra
tion and by threshing. The total weight was reduced to 355,000 pounds of clean 
seed, of which 285,000 pound.:: ~.tas the current preferred variety 593. 

Yields in terms of clean unthreshed seed ranged from 10-300 pounds per 
acre, depending on the size of the plants and the length of the blooming season as 
influencoo by moisture. In a fe\'; cases under especially favorable conditions, 
yields of 1,000 pounds per acre were recorded~ Such yields based on machine 
collections should not be confused with the total seed produced by the plants. Wind 
and disturbance of plants by hoeing crews dislodged some seed during cultivation 
of furrows, and machinery could dislodge up to half the seed then ripe; the picking 
machine harvested one-third to two-thirds of what was left ripe on the plant at the 
time of collection. On the average the collected yield of seed was from 25-3O'i of 
all the seed produced by the plants. 
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The guayule Hsecd" is an achene, with attached brads s.nd a pai r of male 
florets. Collections made Wlde" the Emergency Rubber Project included clusters 
of the florets as well t along with flower stems. dried le;a~'esJ and occasionally 
some soil .. Weed seeds were usually few or lacking. Tille chaffy attachments to 
the seed made them too light to permit (~leaning by air blast. Also, some of the 
male flower clusters and some of the Il~aveB were 80 near the same size as the 
seeds as to make screening separation rather ineffective. Prior to 1942, a good 
seed cleaning method bad not been deVised, but during fhe fall of 1!l42 it was found 
that due to the differences in the sbape of the seeds and the male nower clusters, 
they could be separated by a screen having oblong openings one.fmlf inch by one
twelfth inch. In 1943. faced with a large amount of this seed, if was necessary to 
develop some type of cle;·"ning in order to reduce the !imount of seed bandied and 
to Holve storage problems. Preliminar;r trials showed that ck Ining by selective 
screening could be supplemented by a vibrating desk maehi ne known as a gravity 
separator, fre~uently used commercial~y for separating fillet from empty seeds. 
Thit"' operation with unthreshed guayule seeds proved less efLcient with other 
heavi.cr seed, but good enough to double the field percent of low quality guayule 
seed, without serious loss to good seed. 

While the Company had previously had doubts as tu the possibility of thresh
ing seed, because it was tnought that it 'i'leakened germination, some consideration 
was given to the threshing problem) and a trial was conducted using an adapted 
Prater Hammermill, so that the floral parts could be removed from the achenes 
with the destruction of euly a limited number of seeds. It was also found that the 
gravity separator was very much more effective with threshed seed. Nearly all 
the chaff and empty achenes could be dil:lcarded in Oile operation. Ordinarily the 
threshed cleaned seed was about one-tenth the bull:, and one-fifth the weight of the 
unthreshed seed. 

Unthreshed guayule seed weighs 8-10 pounds per bushel (1 to 12 1/2 pounds 
per cubic foot), and threshed seeds about two and a half times as much. Extensive 
trials both by the Forest Service and the Bureau of Plant Industry, Soils and Agri
cultural Engineering showed that the threshing was not only harmless to the seed 
but actually beneficial. The natural d3rmancy of the seed, requiring special chemi
cal tre2tment ~o secure germination, perSists in varying degrees for a number of 
years in unthreshed seeds. Threshing the seeds causes a substantial proportion 
to become viable at once, and dormancy of the remainder disappears in a matter 
of months. The chemical treatment so ,eliminated was a major cost of the seed as 
previously used. 

The threshed seed germinated more quickly than the unthreshed seeds and 
in most seeding trials better stands of seeding were'obtained from the threshed 
seeds. 

Storage 

Prior to 1942 the Company had ~Lccumulated some experience with respect 
to the storage of guayule seed. Because they had !ost seed after two to three years 
of storage in cloth bags at Salinas, while seeds similarly stored in dry inland 



locations kept in good condition for many years, they adopted the general prac1.ice 
of drying the seed promptly after collection. cleaning to four percent moisture or 
less t then sealing in air-tight metal drmus. Most of thl! s(!cd aCfluired by the 
government was so stored, and most of it was fairly good, although a few small 
lots stored six to eight years in sealed drums were badiy deteriorated. \Vhilc 
subsequent invcbtigation by the Project indicated that thE~ Company's conclusions 
along this line were sound with respect to long-time storage, it is not tbe best 
practice for seed to he used within t'wo or three years after collection. Even 
though exceedingly dry storage devoid of aeration kept the seeds alive for a lol".g 
time, it also caused it to retain its dorma.lcy and necessitated the e:Xllcnsive 
chemical treatment to obtain germination. 

Seed Treatm ent 

When the Intercontinental Rubber Company first :;!:arted investigating the 
possibilities of guayule as a commercial crop, they encountered the discouraging 
fact that very few of the seeds would ger'rninate naturally. One of Dr. l\JcCallumJs 
greatest contributions was the discovery that sf~ed given prolonged washing, fol
lowed by soaking for several hours in a solution of calcium hypochlorite or sodium 
hypochlorite would germinate t'~adily. Also, it was found that holding treated seed 
in a moist condition spread in ;jhalIow trays at warm temperatures, just prior to 
sowing until it had ti.ne ~J stal1: sprouting~ increased the number of seedlings. Seed 
in such condition couh! not be SO\1,;'11 ''lith ordinary mechanical seeders, so the sprout
ing seed was mixed ~\\-ith slightly damp sawdust. then sowed with a seeder especially 
designed to handle Stich a mixture. 

The Emergency Rubber Project in the beginning followed the same system 
for treating seed as that developed by Dr. McCallum. Equipment \vas patterned 
closely after that used by the Company although in an expanded capacity. It con
sisted of 60-gallon drums of perforated metal mounted to revolve in semi-cylindrical 
tanks. These were rotated rapidly to bring the seed to exactly the right moisture 
content. The damp seed was then spread in trays in quantities predete!'mined as 
to the sowing value of the seed. Temperature andhumidity were controlled. and 
the seed aerated by stirring several times daily. When the seeds reached the right 
stage of sprouting {usually about five days,. the trays were moved to a mixing room 
where a carefully portioned quantUy of graced non-toxic pine sawdust brought to 
correct dampness was mechanically mixed with the seed. The seed sawdust mix-
ture was delivered to the nurseries in containers, each holding enough seed to properly 
sow nursery beds .f' x 400' . 

Based >D later studies, the treatment eqUipment was greatly modified by 
abandOning the revolving drum method in favor of large concrete vats equipped 
with mechanical stirring devices, along with pumps to change solution on the seed 
and pump out the charges of treated seed. Also, a large dryer was built to permit 
drying the treated seeds for storage until needed. The chemical used for treatment 
was changed from calcium hypochlorite to sodium hypochlOrite, the latter material 
being readily available, less injurious to lungs and eyes of workers, less expensive, 
and, being in liquid form, handled conveniently by the pumps. 



-14-

The old method of prc-S'proutln!g and mixing with ":iawdust was abandol1Ni .. 
Experimental work showed that hypochlorHe-trented sc('d could be uric·d and 
store<i until nceded, tt<'o remoistened 'i';ith w:-ltcr in the amount of {,,;o to two and 
one-half times the dry!::eed, held at favorable temperatures (70°-75°) for two to 
four days, aerated by ~ti rring sf'veralUmcs a day ~ tben sown~ The water dimin
ished somewhat by eV2.1,c,raUon dUring the holding period. allowing the seed to dry 
enough to sow without the addition of sawdust. it was also found th.'lt this "started" 
seed could be held in ci<mcd containers for three to foujr more days without sprout
ing, presumably due to rcsh~icUon of 3<f"ration. It did not hea t because the hypo
chlorite disinfects the seed from mold. This pI'oYed useful in casc of rainy weath
er interfering with nursery sOVfing~ Furthermore. it ''''as found seed so started 
could be redried to permit sowing with ordinary drill seeders, witbout lOSing the 
effects of pnJl.cgcrmination. 

The investigations by McCalh.un which led to the adaptation of hypochlorite 
treatment of seed fa ned to settle important basic questions J namely why the seed 
needs this treatment, and just what it ;(Ho("s to the seed. Both calcium hypochlorite 
and sodi'Jm bypochlorite arc widely used as df:sinfectan~s but not for treating other 
kinds of seeds. The usual seed disinfectants were ineffective for hastening ger
mination of gWlyule. Dr. McCa Hum expressed the tcn~atiVe theory that the hypo
chlorite oxidized and eliminated some organl c chemical compound which acted to 
inhibit germination. 

Later investigations indicated that the phenomenon was primarily con
cerned with the structure of the seed coat* The thin ffiiembrane was only slightly 
permeable to the excbange of gases, though readHy permeable to water. The seed 
intake of oxygen is greatly restricted, respi ration consumes oxygen and produces 
carbon dioxide, thus tbe Interna 1 atmosphere becomes too highly cbarged with 
caroon dioxide to permJt progress of germination. 

Presumably plant residues are responsible in part for the impermeability 
of the sef.j coat. Oxidation and deterioration of the reSidues with age permit in
creased impermeability of the inner seed coat and consequent. facility of germina
tion. The hypochlorite breaks down great quantities of free oxygen" liberated in 
the presence of the seed, which is then in favorable condition to imbibe it. It was 
found that other oxidants such as hydrogen peroxide, perchloric acid, and nitric 
acid may be substituted for the hypochlorite at a greatc'r cost. The hypochlorite 
also diSinfects the seed from molds and other pathogens. 

The seed research workers found that in addition to the impermeable seed 
coat dormancy, freshly coHectc--d seed has true embryo dormancy. This embryo 
dormancy is of little practical importance, because it disappears in about six weeks 
after the seed ripens. The types of dOlrmancy operate independently. 

NlJRSERIES 

During the course of domestication of guayule. the Intercontinental Rubher 
Company developed a system for producing planting stock and nurseries from seeds. 
Essentially it was similar to the methods used in produ.cing planting stock of other 
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species. hut mnny of tiw details of culture were peculiai' to their operations. 
Through tI~ial and cr.'or the Company had coow to the conclusion that a heavy loam 
or day loam soil was best suited to guayule. ConsequcoUy many of tbe operations 
and much of lli<" equipment developed by them in thf'ir Salinas nursery were infiu
(""(,(Nt by the relatively heavy character of the soH. 

Perhaps the outstanding piece of nursery ('<luipmE:nt developed by the 
Company was the S(·edt"f. This was an ingenious machlflif~ that sowed the guayulc 
s(~cd at a predetermin(>d rate in seven bands distributed across the four-foot bed. 
and covert"d eitch bed with a tbin layer of sand. The Env~rgency Rubber Project 
adopted tbis machine and bad additional (lines bunt after c:hanglng the deSign somc
what~ 

In the spt'ing of 1942. thc Project faced a monum,ental pI'obiem in develop
ing sufficient nursery stock to take C.ih"e of planting needs. The initial nursery 
program called for the development of nearly 12.000 standard or 4' x 400· seed 
bpds in three nurseries to accommodate the 23,000 pounds of seed obtained from 
tn!' intereontinenlal Rubber Company. "'ork had progressed sufficiently hy :March 
27f~-~ to permit seeding operations, and from then until completion of the irrigation 
systems, so\\ing of the seed was synchrouiz,ed with construction work. Construc
tion and sowing were p:"actically completed by May 15th, and aU sowing by June lOtb. 
The three nurseries, covering 540 net acres of seed beds, were the largest evcr to 
hav!" been bunt with 2 complete overhead sprinkler system~ 

By mid-summer of 1942, when it became apparent that the seed crop would 
greatly exceed the most optimistic previous cstimate~ a much greater nursery 
acreage was designed to care for the requi rementa: of the expanded planting pro
gram which provided for ille construction of ten additional nurseries cvntaining 
approximately 33,000 stanoard beds, plus limited expansion of the Salinas nurseries 
for a total of 45,000 beds. 

The eA-perience of one season at :SaUnas showed that operations were more 
satisfactory and cbeaper on lighter soil. Weather did not seriously hold up nur
sery work. native soil instead of importt~d santi could be used to cover the seed, 
and root rots were leSE prevalent and more easily controlled. The elimination 
of duckboards resulted in a tremendous saving, as over hvelve million bDard feet 
'Of lumbPr would have been required in the proposed ne\J/ nurseries, as noted pre
Viously. 

Although guayule grows in a v.riid state in southern Texas and northern 
Mexico, like most other crops placed under cultivation iIt requires freedom from 
competition by weeds and grass. ESpEcially \vas this true under conditions iacing 
the Emergency Rubber Project where tb.:: earliest possible production was impera
tive. This made it necessary to plan for and carry out an effect~ve weed control 
program as a major part of the growing 'Operation. 

During the 1942 season. weeds germinated aburAiantly J grew SWiftlY;t and 
even before nursery com"truction was fiIllished, when seeding was only about 50% 
completed, the Project found itself engaged in one of the bitterest campaigns of its 
history 7 the battle of tile weeds. Guayule seedlings are extremely small and tender 
for the first few weeks of their lives. Since at that time the only known method of 
removing weeds from the seed bed was b~ hand pulling, labor was recruited and 
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trained as well as could be done, then put to work wcedin,;~ The situation became 
so serious it was necessary to consider whether the r'emaining heds could be sown 
but by an heroic recruiting job, sufficient labor was finally obtainc-d so that all tnf: 
beds were sown and the weeds controlled. At the peak of the weeding senson, 
thertl were 3.000 mCI) and women pulling weeds in the S40 nursery acres at Salinas. 
As the season progressed, nursery personnel developed mechanical weeding de
vkes ncL'lpted to the use of oil sprays and selective herbicides, simplifying the 
weed control job and reducing not only the amount of hand labor r&luIred but 
costs as welt. The job that required 3,OOG workers in the Salin.'ls nuraerieu at 
the peak of the 1942 weeding season W3;i dor,€' with only 300 workers in 1943. 

During the life of the project S:sQ,731 seedlings were dug, culled. packed. 
and shipped from the nurseries. 

SO\~ .. ing Methods and Techniques 

Nursery methods used in the production of guayule seedlings were not 
greatly different from general nursery techniques ernp[oyed in th\:! growing of many 
species of forest tree seedlings. Vnrler optimum conditions, guayule seedlings 
normally obtained the desired size at approximately four months from the cIa) of 
the seeding .. 

In guayule nurseries the experience proved U.e desirability of the band 
sowing arrangement used by the Intercontinental Rubber Company. Within the 
2-inch bands guayule seedlings compete with each other, thus developing desir
able form. The nursel~y bed cultivators dcveloped by the Emergency Rubber 
Project made it possible to cultivate the seed beds economically during the early 
life of the seedlings, thus I'educing considerably the hand labor required in weed 
control and improving the tilth of the soil. 

In 1942. sand was used to covelr the serd. but experimentation with the 
native soil coupled with the seeding machine indicated that the difficulty and expense 
of securing washed and dried sand couid be avoided. It was found that comparatively 
clean sand low in moisture content of a coarser texture could be used as seed cover 
in the nurseries on light sandy loam snil. This made pOSSible material savings in 
nursery operational costs. 

Suon after the 1942 spring sO'i.Jling operation, work had become systematized 
to the point that reduction in costs greatly exceeded all expectations. During the 
peak of operations it was not U1Icommon for a crew using three seeding machines 
to seed an average of one standard bed (4 f x 400') each minute of the work day. 

f'ar~ Irrigation. and Fertilization 

Keeping weeds under very dose cOlltrol was fOlmd to he impeJ~at!ve in the 
production of guayule sCf'dlings. This ~'a:El eSP'<"cillHy impo'('tan: during the em€r
gence period. and until the seedlings reached '.1 height of frfJm one to ene i'\nd on€'
half inches. Top growth of guayule is very slow dUling the first four to five weeks" 
If. during this period, weeds were allowed to grow mucb beyond the cotyledon 
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stageQ or permUted to l'cmnin long enough to form many lateral roots, It Vias im
possible to remove them without pul1tng or damaging som(~ of the guayule sN~dHnlt:s~ 

lrutially frCf1ucnt light irrigations were used to sustain secdHng grovltb. 
This creatcd a disease hazard, and the plants developed an undesirable number of 
lateral rf>ots near the surface. The increased lateral root growth was particularly 
evident in the sandy soils. The sidE' roots were lmdesir:able because they slowed 
up lifting, grading, and packing operations in the nursery, consumed space in the 
packing crates, and interfered with the rapid handling of the plants and transplant
ing. 

Dy changing the irrigation pracUce to heavy applications at longer inter
val s so as to obtain deeper penetration of the \vater, it was possible to reduce the 
dis('ase hazard and produce seedlings wUh a distinct taproot chat'acteristic prac
tically free of coarse laterals roots.. The time and method of applying iertilizer 
LO the seed beds were other controlling factors in the taproot formation charac
ter: sties of the seedling. Dry fertilizer placed on the soil surface was less condu
cive to laterial root grm.vtb tban ferlmZ~",r applied in a solution of water~ 

Lifting, Grading, and packing 

The seedling undercutting, pulling, grading, and packing c:.perations tech
niques underwent major changes during the Ufe of the PI~oject. Intercontinental 
Rubber Company practices were used by the Project during the stock distribution 
in the spring of 1942. The plants were topped by mO'.ving. undercut. pulled, and 
placed in canvas- or burlap-covered fiats or trays, and hauled to the grading shed. 
After grading, the usable plants were then packed in heavy redwood boxes for de
livery to the planting site. Because the practice of grading the plants into three 
sizes was found to be expensive and time consuming. it was later dropped and in 
Hl43 one size class was adopted for uSC u \Vith improved practice, crews of un
skilled laborers could lift and pack mor,e than 10,000 BeledHngs per man day~ 

Equipment used by the Emergeney Rubber ProjetCt in lifting and packing 
operations were the same general type as that used by the Company and in forestry 
nurseries, except for minor changes. 

FIELD PRACTICES 

Planting 

The need for utmost speed in the production of the greatest possible amount 
of rubber yield required that in the beginning the Emergency Rubber Project follow 
the practices of the Intercontinental Rublber Company and the advice of Dr. Mc-CaUum 
with respect to ground preparation, planting, and care of field plantations. In 1942 
the best season for planting was nearly over at the time the Project was authorized, 
and the rubber situation v.'aS too critical to attempt untried methods in planting the 
small amount of seed available. 
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The Project had to ("xpand rapidly On fl wide scalle and into areas for whlch 
th(trc was little or no background of expel'icnc(~ or information as to how the plnnt 
would grow or produce rubber. This was a hazard that had to he accepted .. While 
the influence of climate and soils on guayulc production and tbe generat determina
tion of suitable areas were studied extensively during th«~ nfe of the l~roJect, tnthe 
be-ginnIng this Information was not avaHnble. 

Becnuse (commercial production 'Of guayule t'ubber prior to 1942 was confined 
almost entirely to non-irrigated land, the production pro'gram of the Emergency 
Rubber Project was at first so limited, but during the summer of 1942 the decision 
was r2achcd to shiH the planting program principally to ilrr-igated land.. Since 
estimates indicated that the most etHical rubber shortage would occur in 1944 and 
hl45, tbe objective of tbi.s change was to produce the maximum amounll of rubber 
within that time limit. 

Site Preparation 

As Project personnel gained c:.xpt:rience with guayule, it was found that the 
requi rements for soi I preparation did not di rfer basically from those for many oth!:;r 
farm crops. Essentially it was necessary to loosen the soH to a depth at least ec:ual 
to that of the planting stock. Nextj; the soil bad to be relatively free of large amounts 
of coarse crop debris. It needc-d to be wen pulveri'zed and thoroughly compact. Some 
leveling was required 'On irrigated land. depending to a considerable extent 'On the ef
fectiveness of previous leveling done for irrigatiQn.. In the main, however J it was 
found that there was very little about soil preparatioli folt' the transplantir;g of guayule 
that could be caned peculiar tQ this crop .. 

Guayule seedlings were transplanted to the fields: in rows 28 inches apart 
and spaced within the rows a distance that vaned from 12-24 inches, since it was 
believed that a clQser spacing Vw'Ould not produce as bigh an ultimate yield of rubber 
per acre because of competition of the p}.ants for moisture~ 

On irrigated land it was decided that since addiUlonal water eQuId be sup,.. 
plied, mQre plants could be supported pe'r unit of ground area.. Early yields would 
be improved by utilizing a closer BpaciDl~, thus increasing the tonnage to be ob
tained at the end of two or three years. At first, as noh~d above, irrigated plant
ings were spaced 28 x 20 inchl!s (11)226 plants per acre). Later it appeared that 
harvesting might be done after two seasclns~ Accordingly, in-row spacing was re
duced to 16 and in some cases 12 inches. 

In the beginning, the Project used planting machines developed by the Inter
continental Rubber Company, but it was believed they could be improved. Hence 
Project personnel in cooperation with tbe Agricultural Engineering Section of the 
Bureau of Agrlcultu!"at Chemistry and Engineering undertook a production improve
ment program. Thi s resulted in the modificatiQn of a standard four-row Holland 
Planter which. man.'led by an average good crew J could plant approximately 
100,000 transplants for each nine-hour day, or about one acre per hour. 28 x 20 
inch spacing. The average good planter could conSistently feed about 55-60 plants 
per minute into tbe machine. 
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PlanUcJ!; Season ---_ ... _.,-
During the nfc of the Emergency Rubber Project, cons(dcrnblc experI

mental work was carried out to detcrminl{' the most dcsirnbte planting season. It 
was found that it extended from approximately December 1st to March 15th or 20th. 
This was true of all the areas in California and Arizona in which field planting was 
done. On non-i rrlgated land expeciaUy. it was necessary to delay planting until 
sufficient fall or wintt~r rains were received to enable good ground preparation. 

Care of Plantations 

\Veed control of guayule plantatiolllS does not differ basically from that of 
otberagricuU.ural crops planted in a simiilar manner. It could be compared direct
ly to the requiremenf:s of beans, cabbage. ealiflower, or cotton. on sprays as de
veloped for nursery plantations were adapterl for field use. Early oil spray prac
tice was to mix stove oil with watcr~ nec1essitating large powerful sprayers. 
These \\-ere costly to operate. and they could not be used on wet soils. During 
1943, in a further investigation on oU spl'ays with the cooperation of the Univer
sity of California, oil was used without watel'~ 

Removal of weeds not killed by the oil Spl-ay within the shrub rows was one 
of the most serious cultivation prcblems., The only knO\vn method was by hand boe
ing, a. very costly operation, complicated during the life of the Project by the 
general scarcity of labor and needs for manpower elsewhere. Oil s-prays only 
partially solved the problem. In 1944 two mechanical de1fices described as "in
row cultivators, H for lack of a more descriptive name, ''lere developed by Project 
employees, which eliminated to a great extent the need for hand hoeing.. These 
machines successfuny removed all the wl~eds groll/ing within the planted row with 
minimum damage to the shrub .. The output per man day exceeded that by band hoe
ing by some 300-600'%» thus greatly reducing the cost of this operation. 

Water Requirements: Quantity and Qualitr 

Because little was known about the water requirements of guayule, the only 
guide the Project could follow' was a generalized comparison with some other crops 
considered fairly similar. Since the primary purpose of shifting production to ir
rigated land was to shorten the production cycle, it was decided that the quantity 
of irrigation water available would need to be adequate for forcing growth in tbe 
two-year grOwing cycle then proposed. Later it was found that for a longer pro
duction cycle~ the quantity of irrigation \'J'ater required was less that at first had 
been believed. In fact, experimental projects indicated that for four or five-year 
growing cycles, guayule could be grown sluccessfully on many la-Dds where the 
supply of irrigation water was insufficient for the successful production of moat 
agricultural crops. In addition, where water conditions were favorable and winter 
rains insufficient to restore adequate soil mOisture, water o oouldJbs. Ilpp1iad add 
stored in the soil of guayule fields during the winter season when it was in little 
demand for other crops, and thus be madle available to the deep root system during 
the growing s'!aSOD. 
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Experience indicated that growing the Cl'OP with limited water supplies over 
a four or five-year cycle would produce less tonnage p£t:" acre but witn conslderably 
higher rubber content. In most cases, more pounds per acre could be produced 
than under the more intensively irrigated shorter grOwing cycle. Shrubs of higb 
ruhber (;ontent in proportion to tolal dry weight have very grc.'lt advantages from 
the standpoint of extracUon of rubber hydrocarbonc 

Very little is known about the quality of irrigation ~Jatcr rf.:quired by the 
crop. The experience of the Company, plus some short-term research carried 
on in 1942, indicated that guayule is comparatively intolerant of irrigation water 
with a high salt content. 

Irrigation Methods 

Generally, little was known prior to 1943 about the irrigation of guayule. 
The Intercontinental Rubber Company b:Jld attempted cultivation of guayule u;}{1er 
irrigation in Arizona, but: gave up apparently because it was not possible to grmv 
shrubs with a high rubber content at that location. The Company had also planted 
a number of indicator plots in various parts of Texas, Arizona, and CaliforrAa, on 
which some irrigation had been carried out, but the experimental work was not 
sufficiently comprehensive to be fully applicable to larger J>rograms~ Thus, the 
Emergency Rubber Project found itself lfaced with the neC€5fiity of enmarking on 
a large-scale irrigation program with very little information on water requirements 
of the plant, methode of irrigation, effeds of ir-rigation on rubber accumulation, 
incidence of disease, and other factors. 

The Intercontinental Rubber Company experience indicated that more inten
sive control of irrigation water would be necessary with guayule than for most 
other farm crops in order to provide alternating wet and eLry periods, the latter 
to promote formation of rubber hydroca.rhon. The Company also recommended 
that irrigation water be applied only by Ithe furrow method since it was believed 
that flooding or border irrigation would induce heavy disease losses. Project ex
perience with water in contact with the crowns of the plamts later proved that flood
ing on some soils was a real hazard to guayule; on the other hand. it was found that 
irrigation by border or flooding methods could be used; especially in Arizona and 
Texas, on permeable soils particulady dur:ng cool seasons,. 

A very limited use was made of water distribution by sprinkler systems. 
Such uses as were made of overhead sprinkling indicated that it would be &atlsfactory 
for guayule under the conditions tested. 

It was found that irrigation immediately after planting under California con
ditions was of no appreciable benefit. In fact, in sever~l ca6es the application of 
water necessary to successfully soak the soil around the young seedlings seemed 
to increase loases through oversaturation of the soil. This practice was ~ found to 
be beneficial, however t to new plantings in A rizona, New Me._:ico, and Texas during 
dry periOds. 

One problem encountered late in the Project was that l..:.any fields hao grown 
to such size as to completely close the 5'Pace between the rows. Lower branches" 
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dead leaves, and other debris interfered with the flo-v; of irrigation water between 
rmvs, and tbe remaking of the furrows was often diffiC"w:t because of breakage of 
the br.ittlc-growing shrub by fUl~row;ng c,quipment. Also, the damming of tb{~ irl'i
gntion furrows by the lower porHon of the plants frequenUy resulted in UI!{;rlual 
distribution of water. In one c,..ik~eme case, 72 days were required to irrigate a 
larg{> field tbat bad been covered in about 25 days the previous year$ 

Very little was knO\vn about the l"dationshlp of irrigation to ruhbct' forma
Hon, the e..xperimental work Whlf:h had heen carried on by the Company indicating 
that the amoamt and time of irrigation had a ciistinct effect upon the rubber content 
:md total rubber p rodu('ti on. Thi s i nio rrnation, however f was not complete enough 
to be used in carrying out irrigation on tnt> thousands of acres being grown by the 
Em{~rgency Rubber Project. 

One factor was considered desirablc> to obtain tbe ma.ximum amount of 
rubber under a year-round hal"Vesting and Inilling schedule: Conditioning the shrub 
by \vithholding irrigation for several months in advance of harvest made it possible 
to obtain considerable build-up of rubber content in the shrub to be harvested dur
ing the spling, summer, and early fan. Research during the first two years of 
the Project showed that no irrigation should be given during the year of harvest at 
Salinas if the shrub was to be harvested prior to December, whereas in the hot dry 
Bakersfield, California, ar23, some inigation wag essential on most soil types to 
keep the shrub alive and in rubber-building condition~ 

INSECT Al-ffi DISEASE CONTROL 

Under California conditions, thE: only insect problem of economic conse
quence in the production of the program 'i\'as the annual attacks by grasshoppers. 
The Bureau of Entomology and Plant Quarantine closely follmved grasshopper imra
sions and spread poison in susceptible fields. The result was that no losses of 
consequence were suffered by the Project from this cause. Lygus was found to 
be present in large nurebers in most of the field plantations in California, but 
these insects did little damage, except by feeding on the seed. Control methods 
were not employed in field plantations because the profmlie seeding habits of 
guayule made it possible to collect large amounts of seeds deEpite Lygus attacks. 

Large-scale production under irrigation involved certain disease hazards 
and losses which could not be avoided entirely. Where irrigation v;as compara
tively heavy, a nt~Iflber of fie!ds were attacked by Phytophthora root rot~ Verti
cillium also w..ade its appearance in numerous fields in the Bakersfield district. 
\Vith the able aSsistance of the plant pathologists connectied with the Bureau of 
Plant Industry, Soils and Agricultural Engineering resea.rch organization, it was 
determined that to a large extent losses due to Phytophthora had been brought 
about by heavy irrigation of newly-planted fields~ It was also discovered that 
the incidence and development of this disease was directly related to hea,,:! 
watering during periods of high temperatures. By adjustment in irrigation sched
uling it was possible to greatly reduce the incidence and spread of this disease .. 
Likewise, adjustments of irrigation schedules in other areas lessened tbe damage 
caused by VerUcilUum. 
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HARVESTING 

Pre-Harvesting. ConditioninG 

in its native state in northern Mexico and southern Texas, gmlyuJe shows 
a buildup of rubber percent and consequ!'ntly a total rubber content In the plant 
during the semi-dormant or non-grov.1ng i-icaSO!1. ln Uuatreglon this takes place 
in the winter months. While aU the fndol"R whkh brIng about this scru;,mru 
acceleration in rubber depositivn arc not yet Imown. it appears that the phenom
enon is induceu bot.h by cool tcmpcra'.ures and high moistUre stress. It hae 
also been known that this cyclic increase in rubber content is more p'N)Dounced 
in immature plants. 

The Company had been acqu;ajnted with this fact through its cJi..'Perience in 
harvesting wild shrub in Mc)..ico and iii Cotmil the same to be true during the har
vesting and millingof cultivated shrub in SaUnas. Their operations at Salinas 
were almost entirely confined to the grmving of the shrub on non-irrigated land, 
with dependency on the normally dry sUlmmel' and fall seasons and the relatively 
10\'1 winter temperatures, to produce the dcsi red pre-harvest conditioning. Har
vesting and milling by the Company in Salinas had therefore been confined to win
ter months to take advantage of the increased rubber content of the plant, and thus 
reduce the cost per pc..-uod of the rubber produced. 

It was the opinion of former Intercontinental Rubber Compan.y employees that 
rubber could not be successfully mUled out of a t\f,lO or three year old shrub. They 
further believed the maximum recovery of rubber could not be obtained from 
older or mature shrubs harvested during the grov.ing seasen when the shrub was 
grmving lushly. Experimental work, which was started very shcrtly after the 
Emergency Rubher Project was iniUatod, indicated that the rubb£~r probably could 
be successfully mined from relathely young plant seeds during ille growing season9 

although it might be somewhat higher in resin content than from similar aged shrub 
milled dUl'ing the v.inter months. Experimental work also began to point to the 
fact that at least a part of the pre-harvesting conditioning: or cyclic increase in 
rubber content could be obtained by subjecting the phint to high moisture stress 
for several months immediately before harvest. Tuus, there developed an oppor
tunity to partially duplicate natural conditions on h"rlgated land by the proper 
ha..:dling of irrigation. 

Moisture content of the shrubs in place in the field varied considerably during 
the year. depending on weather conditions, the amount of moisture present in the 
suil, and, to some extent, on current rate of growth. However, it was found that 
moisture content of the plant seldom dropped below 38%, and during most of the 
year varied from 45-60%. Because of the difficulties encuuntered v,ith storing 
in pre-milling conditioning, it was not considered advisable to bale the shrub at 
any high moisture content. Moreover, shrub v.ith such moisture content was 
difficult to bale proper~y. Many experiments were conducted by the research 
agency in the Project on op"iimum moisture content of baled shrub from the stand
point of storage and coagulation of rubber in millability. Vlhlle not all the answers 
to these were fully developed, it was concluded that conSidering 1) optimum con
ditions for baling, 2) safe storage without undue chance of spoiling, and 3) rapid 
coagulation of rubber after storage, thie shrub should be dried or cured before 
haling to a moistUre content ranging from 20-30%. Later studies favored the har
vesting of fresh shrub. 
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At the time the Project was initial,ed the standard practice follow'cd by the 
CoJllimny for harvesting cultivated guayulc had been to dig the shrub \t/lth a hCfnry 
two-row digger. The shrub was Toughly bunched by the digger in Windrows, then 
allowed to dry for three to five days, after which it was gathered into larger 
windrows vlith a spec-ia! heavy-duty Side delivery rake. The v.1ndrows thus formed 
WeJ'C then rolled with a c:>rrugated roller or culti-packer to dislodge the dirt from 
the roots. The shrub was then chopped in the field wUh a special-duty rotary 
chopper equiped with a pickup attachment. hauled to the mills, and stored in large 
bins until it was milled. After the guayule program \'.'as taken over by the Emer
gency Rubber Project$ it was decided that harvesUr~ would be done by digging 
the shrub and by baling with mechanical balers. The baRed shrub could be stored 
in either field stoct.-piles or at the mills, This greatly f:acHUated shipment of the 
shrub from the field to factory by trlllck:s:~ and made pos:sible lor.g-distance ship
a11ents by rail. 

Lloyd was the .first to suggest havq;siing guayule by cHpping the plants instead 
of digging, although the Intercontinental Rubher Company tried clipping "lithout much 
.success. But because the method onere'd the advantage 0: "lOt having to replant after 
harvesting, it was investigated by scienUsts: of the Bureau of Plant Industry and 
Agricultural Engineering, who found that the quality of Ute rubber irom clipped tops 
was ec:ual to that obi; ained from whole plants and th&t there was no decrease in 
l"'Ubber in the routs of cUpped plants. After five or six years plants clipped once 
mld harvested by digging at the end of the period produced more than a ton per acre. 
exceeding the amount obtained by harvesting uvo crops by digging during the same 
period. These results were not considered conclUSive, and when costs of harvestiJl~ 
and milling are conSidered, one crop harvested at five or six years might be more 
economical. 

METHODS OF EXTRACTING RUBBER FROM THE GUAYULE PLi\NT 

Exi;raction of rubber from the guayule crop presents certain difficulties not 
encountereJ in It::nloving the rubber from most other rubber-bearing plants. These 
difficulties are occasioned by the anatomical structure of guayule and the manner in 
which the rubber is distributed through the plant system,. In guayult: the rubber 
hydrocarbon is suspended in latex as in other rubber-hearing plants. In guayule, 
however, the latex is not borne in long tubes or dt!cts, but constitutes the contents 
of single cells. Toe parenchyma cells in \vhich the latex is found are relatively 
thin-walled with roughly equal dimensious along each of three axes and are found 
principally in the cortical tissues in the medullary rays and in the pith. Because 
these cells are not interconnected, the latex cannot float from one cell to the next. 
This form of structure has precluded the removal 01 rubber from guayule by tapping, 
as is done with Hevea, and hence necessitates the harvesting of the complete pI ant * 

Since the rubber hydrocarbon is distributed throughout the roots, stems and 
branches of the shrub, some means B"lUst be found for macerating the plant tissues, 
thereby releasing the rubber from the individual cel!s for recovery. 'Vith the 
rubber present ill the form of latex, maShing or cutting the plant v.111 result in dis
hibution of the latex over the macerated: fragments from which it could be recov
ered only "lith great difficulty. If maCeI"ated in water, the latex would be dispersed 
through the water, from which recovery on a commercial scale has not proved 



cconomicr~ny feasible. It becomes necessary therefore to put the rubber in the plant 
in such a form that its release from the parent tissue and its subsequent sc'ParaUon 
and recovery can be accomplished. l11c most feasible means has been to permit 
the shrub to undergo a period of Hcure' during which th.~ latex within each cell coag
ulates to a flocculated mass. (Parboiling fresh shrub also results in coagulation of 
the rubber.) The plant tiSsues can then be macerated freeing these masses WIDen 
subsequently cohere to form the classic Hrubber worms"f. These may be quite easily 
removed from most of the plant reSidue by flotation. 

Cnder the pr<'cess followed by the Emergency Rubber Project the entire shrub 
was at first chopped into pieces, then cl'ushed with corrugated rollers, after which 
ihe material was mixed with water and fed into the first of a series of pebble mills. 
'These mills were rotating steel tubes wUh a rough Unin,g and partly fined v..1th 
smooth pebbles. The movement of the pebbles against the lining macerat ed the 
shrub material and released the rubber particles from the fibers. This slurry 
then moved into a flotation tank where the rubber particles were conglomerated 
into worms, and floated to the surface, with the v;aterlogged bagasse Sinking to the 
bottom. The worms were skimmed off :and put through various cleansing processes 
to remove adhering particles of cork, dirt, rnd other debriS. then dried and pressed 
into lOO-pou.nd blocks. 

The Bureau of Agricultural and Industrial Engineering carried out experiments 
in ·.tilling young shrub. The purpose of this study was 1.0 determine the feasibility 
c< rubber extraction from plants two years old or younger in comparison ,'lith rubber 
production from plants 5-10 years old. It was found that rubber could be obtained, 
but that there were Reveral pl'oblems r~~lated to the yooog plants. First the propor
tion of leaves to stems was much higher than in older plants, and the leaves contained 
no recoverable rubber. After the leaves were removed. by parboiling the shrub, the 
rubber could be extracted satisfactorily. However, the: rubber worms from young 
shrub were sticky and more difficult to separate from nonrubber particles than was 
rubber from old shrub. 

After the Emergency Rubber Project was closed, additional studies under 
Congressional reauthorization were colllducted by the Bureau of Agricultural and 
Industrial Chemistry. These studies w'ere not under pressure of time as ~~ad been 
the case during the World War IT period y and hence cou.ld delve deeper into funda
mentals. 

Early during the post-war research it was found that it was not necessary to 
dry shrub before milling and that the rubber obtained from lush shrub was superior 
to that of dried or stored shrub. By parboiling, using high pressure crushing and 
pressing tte shrub through twice, a rubber recovery of more than 85% was obtained. 
Mining lush shrub also resulted in reduction of insoluble material. 

Under improved methods of obtairung rubber as latex by disrupting plant cells 
into a liquid medium, 90% of the dispersed rubber could be recovered by centrifuging" 
with a yield of some 769(, of the total rubber in the shrub. Rubber extracted in the 
form of latex compared favorably with .Hevea rubber. 

\Vhib other tests were made using Jordan mills, studies were not carried out 
to a point where it could be shown definitely whether the tube min or the Jordan was 
superior for milling. 
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'Ihe resin content of guayulc rubbe'f obtained by ordinary milling processes 
is responsible for some unsatisfactory characteristics aUld hence dc-resinating 
studies were undertaken to determine if and how much of the reain could be eUm
inated. It WaS found that the resin could be extracted from the chopped shrub 
or from the rubber worms with acetone. In each case T(!sin extraction resulted 
in a rubber comparable to Hovea. It was also found that when the de-resinated 
rubber was treated with antioxidants, it had aging charaderisUcs superior to 
raw Hevea rubbers. 
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PREFACE 

This bibliography has been prepared primarily for participants in the 
International Conference on Utilization of Guayule held in Tucson, Arizona, 
on November 17-19, 1975. This conference was planned to explore the 
state of knowledge and available information on the guayule rubber plant from 
pre-World War II days through recent developments, to determine the avail
ability of expertipe and scope of interest, and to explore the immediate and 
future economic potential, particularly as related to the Indians of the South
west. 

The more than !lOO documents cited in this bibliography attest to the 
significant amount of interest and research in guayule over the years. Brief 
annotations were prepared for 225 of these documents and, with few exceptions, 
they cover the period 1942 or later $ Additional annotations for the period 
prior to 1942 are provided by Moyle (1942) and Blanchard (1944). Reference 
is made in this bibliography to all documents abstracted in Biological Abstracts, 
Chemical Abstracts, and Horticultural Abstracts. These abstracting journals 
gtnerally provide more information than is contained in the brief annotations 
provided herein. 

In order to provide a bibliography that is as complete as possible, a number 
of unpublished documents have been included. The majority of these are avail
able from the United States Department of Agriculture Library in Washington, 
D. c. ~ and/or the Oilseed and Industrial Crops Research Branch) Crops Research 
Division, Agricultural Research Serviee, BeltsVille" Maryland. 

Although guayule is not now grown commerCially in the United States, 
extensive scientific research has provided the necessary methods for successful 
guayule culture and rubber production. We hope that this bibliographic effort will 
aid in the eventual establishment of guayule as a thriving commercial enterprise 
among Southwestern Indians and other peoples in arid and semi-arid zones • 
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JOURNAL OF 8ACTERIOlOGY ~7(6JJ559-510. 

NINE DISTISCT CULTUQES Of ~ESI~-DECO~POSING KICROORGANISKS kERf ISOLATED 
fROft THE NITYRAl RETTING FLUIO OF GUAYULE. RESIN DECOMPOSITION ~AS DETECTED 
8Y CLEARING OF RESIN-AGAR EKULSION$ AND CHEHICAL ANALYSIS OF LIQUID E~UlSIONS. 
SEEs 8&(18'16951. CA (38)5251. 

RfTTIHG/OE~ESINATION/CHEKISTR""IC~OOkG1HIS"S 



- 32-

AL fA,URANU, F. 

1905 .., 1906 

OA'A ON T~e HISTORY AHD p~onuctIO" OF GUAYUtE {tRANSLATED TITlEI. 

"£Xleo SECRETARIAT DE FO"£"10. SOtETI" 2(5,11098-1121. 

"ElIeO/CUlTIVATIon 

1908 

HEKOIRS Of SOHE SOTINICal eXPlO~j'IDHS HADE IN OECEX8ER 1901 
CIR.HSlATEO TITtE,. 

INSTITUTe HEOICO NAtIONAL _HALES 10:15-40. 

RfXICO/PLA~T DISTRIBUTION 

19~O 

PRODUCTION OF RUBSER IN THE UNITED STATES. 

CONGRESSIONAL RECORD 8611 Z~Z9-Z'30. 

UNITED STATES/LEGISLATION 

AHDERSCilh J .l. 

19~O 

lU88ER. 

CONGRESSIONAL RECOiD 8621 1416-1~17. 

LEGISLATION 



16 

lHOERSOth J.Z. 

19~O 

RU88ER. 

COHGRESStONAl RECORD 87;A 1355. 

lEGI SlATIOt. 

11 

AHOERSOlh J.l. 

191,1 

- 33 -

OO"ESTIC SUPPLY Of RUB8ER. 

CONGRESSIONAL RECORD 67:3137-31'2. 

UNITED STATES/LEGISLATION 

18 

ANDERSON, J.l. 

191tl 

GUAYULE RU3BER SEEN AS A DEFENSE PRODUCT. 

COHGRESSIO~Al RECORD 86:& 5178. 

USES/lEGISLATION 

19 

ANONYMOUS 

1900 

A HEV SUSSTITUTE FOR RUBBER. 

SCIENTIfIC AMERICAH 821309-310. 

USES 



ze 
ANOHYftOUS 

1900 

nExltAH SUBSTITUTE fOR RUB8eR~ 

IHD1A RU&SER WORLD 221286. 

nEXICO/USES 

21 

lHONYHDUS 

1901 

THE HEv HfxleAN RUSSER. 

INDIA RUBSER WO~ln 2~s16~. 

flEXICO/USES 

22 

AHOHYHOUS 

1903 

GUAYUlE RusseR fTR1«SlATED TITLE}. 

€Uft"I-IEITUNG lb(q):179. 

23 

AHONYftOUS 

1905 

~EW GUAYUlE RUBBE~ PROCESS. 

INDIA RUBSER ~O~lO 321304. 

RUBBER EXTRACTION 

241 

ANONYMOUS 

1905 

PLAHTA DE CAUCHO EN "EXICO (PARTH£HIUft ARGENTATU", 6RA'J~ 

SetRE'IRI~ DE lGRICUlTURI , FD~ENTO, BOLETIN. 11 P. 

"£lIeD 



z:; 

ANONYMOUS 

190!f 

THE GUAYUlE RUB9E~ PLANT. tIl. 

IHOIA RUBBER ~ORLD 33(1,13-4. 

RUBBe~ EX1RACTION/ECONOMICS 

Z6 

ANOHYMOUS 

1906 

GENERAL NOIICES RESPECTING fCDNCftIC PROOUCTS ANO lHE1~ OEVELOPHEHT, 
THE GUAyutE RV88E~ Of KEXICO. 

GREAT BRITAIN I~PERIAL I~STITUTf, BULLETIN 4(2':114-111. 

HEXICO/ECO~OHICS/USES 

27 

ANO~YKQ!JS 

1906 

STUDIES AND lJPERIMENTS IN THE CULTIVATION OF IHorA-RUSSER PLAHTS 1M 
SICILY (TRANSL~TED TITLE). 

PALERMO R. ORTO 80TANICQ, SDLETI~ 5{3/4)1132-137. 

CULTIVATION 

28 

ANONYMOUS 

1906 

THE GUAYULE FtCTDRIES OF MEXICO. 

INDIA RUBBER WORLD 34(4):5Z9-330~ 

MEXICO/USES/ECONOMICS 

29 

ANONYHOUS 

1906 

THE USE Of-GUAYULE RUBBER. 

ISOlA RUBBER JOURNAL 321137-138. 

uses 



30 

ANONYMOUS 

1906 

- 36 -

THE UTILIZATION OF GUIYUlE REfUSE. 

INTERNAtIONAL 8UREAU OF A~E~ICAH REP8ULICS, HOHT MLY BULlETtN 23(5)'120'-120~. 

USES 

11 

AHONYHOUS 

1907 

A PIONEER IN THE GUAYUlE fI ELO. 

IHOIA RU8SEP. wORlO 36:372. 

US(S/RU88ER EXTRACTION/ECOiOHles 

32 

A.NONYMOUS 

HOl 

OER GUAYUlE-K'~TSCHUK. 

GUHHI-ZEITUNG 21(17):4i6-~17. 

RUBSER OUAlIYY/XEXICO/E(ONOMICS 

33 

ANONYMOUS 

1907 

'UAYUI.f INTERESTS. 

IHOIA RUSSER WORlO 36(5)133Z. 

ECOHOHICS/MEXICC 

34 

ANONYMOUS 

1907 

LE GUAYULE. 

SOCIETE BELGE OIETUDES COlONIAlE$, 8UllET~N 141511437-441. 



35 

ANQNYHOUS 

1907 

HOTES ON SUNDRY SUBJECTS. PROSPECIS FOR GUAYULE RUBBER. 

IHDIA RUBBER JOURNAL 331183. 

USES/RU~8ER OUALITY 

36 

ANONYMOUS 

1907 

THE WASHING OF GUAYUlE RUBBER. 

INDIA RUBSER JOURNAL 33:Z48-299. 

RUBS ER QUAL IT Y 

37 

ANOHl'110US 

1908 

AHATD~!CAl STUDIES Of GUAYULE (lRANSLATEOTITlE). 

PALERMO R. ORIO 8DTANICQ, BDlETIN 7(4). 

PLANT ANATOMY 

38 

AHONYMUS 

1906 

CAOUTCHOUC fROM GUAYUlE PLANTS. 

AHERtel" REPUBLICS BUREAU, SULtETIN 26:44-~7. 

USES 

39 

ANONYMOUS 

1906 

GUAYUtf, 

INDIA RUBSER REIVEW 8(1.'13-14. 

PLANTING HAHIGEHENT/TEXAS 



~o 

AHOHYHOUS 

1908 

GUAYULE IN THE UNITED STAlES. 

INDIA RUBBER WORLD 39(2'158. 

UNITED STATES/TEXAS/ECOHCMICS 

Itl 

AHOHY~OUS 

1908 

PROCESS OF GUAYUlE EXTRACTIDn. 

- 38 -

IHTERNATIOHAl BUREAU OF AMEllClh REPUBLICS, HOHTHlY SULLETIN 27(2).394-3q5. 

RUBBER EXTRACTION 

42 

ANONYMOUS 

1906 

THE EXTRACTION OF RueBER FROM GUAYULE (TRANSLATED TITLE). 

GU"KI-ZEITUNG 23(4)193-91t. 

RUBBER EXTRACTION 

U 

AHONYItOUS 

1908 

THE GUAYULE Rue8£R INTEREST. 

INDIA RUSBER wORLD 381250. 

CULTIVATION/MExICO 

H 

AHOtiYKOUS 

1908 

THE GUAYULE RU88ER SITUATIOH. 

INDIAN RUBBER kORlO 381395-396. 



AHOHYHOUS 

190e 

ULTERIORI NOTIZIE AND GUAYULE, 

- :l9 -

PALERMO R. ORlO BOTANICA, SOlETIN 7(4)1213. 

AHONYMUS 

19M 

COHMERICAL VARIETIES OF GUAYULE RUBBER, ITS MANUFACTURE AND CHARACTERISTICS, 
wITH REGARD SOLELY FOR THE KECH:4ICAL PROCESS (TRANSLATED TITLE). 

GUHHI-IEITUNG 23f17'1500-S01. 

uses 

ANONYMOUS 

1909 

THE MADERO GUAY~LE FACTORIES. 

[NOlA RUBBER WORLD 39:136. 

MEXICO/RUB8ER EXTRACTION 

ANONYMOUS 

1910 

GUAYUlE. 

GUMHI-IEITVNG Z~113~O-13~1. 

USES/HEXICO 



0\9 

ANONYMOUS 

1910 

- 40 -

GUAYUlE, ITS USE AND MANUFACTURE (TRANSLATED TITLE). 

GUHHI-ZEITUNG 24(25)1856-857. 

USES 

50 

ANOHYMOUS 

1910 

HEXICAN RUBBER (TRANSLATED TITLE). 

SOCIEDAD AGRONOMICA MEXICANA, BOLETIN 39'767-768. 

HEXICO 

51 

ANONYMOUS 

1910 

PUCCINEA PARTHEiII. 

TORREY BOTANICAL CLUB, B~LLETIN 37'570-571. 

I'UCROORGANI JMS 

52 

ANOHYMO'JS 

1910 

RUBBER FROM MEXICO (TR~NSLATED TITLE). 

SOCIEOAD 4GROHCM!CA "~XICANAI BOLETIH 34(q)ll~5-166. 

MEXICO 



53 

ANONYHOUS 

1911 

ESTIHATE OF GUAYULE IN HEXICO (TRANSLATED TITLE'. 

GUH"I-ZEITUHG 25:960. 

"EXIC~/PLANT DISTRIBUTION 

H 

ANONYMOUS 

1911 

LONDON INTERNATIONAL RUBBER eXHI8ITION. 

INDIA RUB~ER REVIEW 11:405-418. 

55 

AHONYI10US 

1911 

PROPAGATION OF fUAYULE. 

INDIA RUBBER WORLD 45:70-71. 

56 

ANOHYMOUS 

1911 

THE FUTURE OF GULYULE. 

INDIA RUBBER ~ORLD 45:20. 



57 

ANONYMOUS 

1911 

THE USE OF GUAYUlE. 

- 42 -

INDIA RUSBER JOUP.NAL 41(19):1085-1066. 

USES 

58 

AHONYKOUS 

1912 

GUAYULE AND ITS EXPLOITATION. 

IHDIA RueBER JOURNAL 421797. 

useS/ECONOMICS 

59 

ANONYMOUS 

1913 

STORY OF GUAYULE. 

PAN AMERICAN UNION, 8ULLETIN 341177-195. 

seE. CA (7)3549. 

60 

ANONYMOUS 

1916 

GUAYULE CULTIVATION IN THE UNITED STATES, A RUBBER PREPAREDNESS SUGGESTION. 

INDIA RUBBER WORLD 55(3)1133-135. 

UNITED ST~TES/CULTIVATION/ECOHOKICS 



61 

ANONYMOUS 

1918 

THE EXTRACTION Of GUAYUlE RUSSER. 

IHOlA RUeeE~ WO~lO 5~(Z):85. 

RUSSER EXTR~CTI0N 

62 

ANONY!10US 

1919 

AS TO MACHINE-GROWN PUSBER. 

IHOIA RUeS€R WCPlD ;9:231. 

63 

AHOHYI'IOUS 

1919 

COTTCN AND G~AYULE IN LOWER CALIFORNIA. 

INDIA RUB8ER WORLD bO:409-~lO. 

CALIFORNIA/CULTIVATION 

6\ 

ANOHYMUS 

1921 

GUAYULE INDUSTRY, ITS ORIGIN AND OEVELOP~EHT. 

PAN-l"ER~CAN MAGAZINE 33(5):225-227u 

ECOHOM ICS /!1EX ICO 



- 44 -

65 

ANONYMOUS 

1923 

THE MEXICAN GUAYULEI INTEREST REVIVES IN THIS RUBBER PRODUCING 
PLANT OF THE PRAIRIES. 

AMERICAN CHAH8ER Of CO""ERCE IN hEXICO, JOURNAL ~(16)J3-6. 

"fXlCO 

66 

AHON\'110US 

192" 

RAISING RUBBER IN CALIFORHII. 

INDIA RUBBER kORLO 71:71-72. 

CALIFORNIA/CULTIVATION 

61 

At.ONYMOUS 

192" 

THE MEXICAN GUAYULE: THE CULTIVATICN OF THIS RUBBER SHRUB IN 
MEXICO CONTINUES WITH GOVERNHEHT eNCOURAGE~EH'. 

AMERICAN CHA~SEP OF COMMERCE IN ~EXICOI JOURNAL 6(50)'8-11. 

"EXICO/CULTIVATION/LEGISLATION 

68 

GUlYULE, A HI~H-GRAOE RUSSER, 

INDIA RUEBER WORLD 72'652-653. 

SEE' CA (19'3386. 

RUBBER EXTRACTION/RUSSER QUALITY/PLANT DISTRIBUTION/RUBSER YIELD 

69 

ANONYI10US 

1925 

GUAYUlE AS A RUBBER SOFTENERI A HI CO 
PROPERLY WHEN S~ALl AHOUNTS OF X NTAINING GUAYULE ~ILL CURE 

CERTAIN ORGANIC ACIDS A~E ADDEO. 
RUBBER AGE 16(8'1266. 

CHEMISTRY/USES 



70 

ANONYHOUS 

1925 

- 45 -

GUAYUlE RUBBER PRODUCTION RESUH£O= BOROER RUBSER CO. PRODUCING A TOH 
A DAY FRO" GUAYUlE SHRUBS. 

INDIA RUB8ER AND TIRE REVIEw 25(10)'78. 

RUBBER EXTRACTION 

71 

lHONYI1OUS 

1925 

RUBSER GROWN COMKERCI'lLY I~ THE UNITED STATESI GUAYULE PROOUCTIO» 
IN TEXAS. 

INDIA RUBBER WORLD 73(1':7. 

ECONOMICS/UNITED STATES/TExAS 

AHOHYI10US 

In5 

THE USE OF GUAYULE TO GIVE PLASTICITY (TRA~SLlTED TITLE). 

CAOUTCHOUC ET LA GUTTA-PERCHA 22(256)112713. 

USES 

73 

\HOHYKOUS 

1916 

CRUDE RUBSER XIY BE PRODUCED IN CALIFORNIA 9Y CULTIVATION Of GUAYUlE SHRU8. 

"£RCANTILE TRUST REVIE~ Of THE PACIFIC 15(10,1225-229. 

CALIfORNIA/USES/CULTIVATION 



14 

AHOHYKOUS 

1926 

- 46 -

CULTIVATION TO ENLARGE GU1YULE RU68iR SUPPLY. 

RUB8ER AGE 20(])'121. 

PLANTiNG "ANAGEHEhT/RUBSER YIELO/CULTIVATION 

75 

ANONYHOUS 

1926 

GOVERNKENT TESTS INDICATE COHftERCIAL UTILITY OF GUAYULE RUBBER. 

INDIA RUBBER AND TIRE REVIEW 26(8)122, 26. 

USES/ECON(HHCS 

16 

ANONYHOUS 

1926 

GUAYULE. 

RUSSER AGE 201123. 

CULTIVATION/ECONOMICS 

71 

AHOHYI'IOUS 

1926 

GUAYULE AND A SlOWOUT IN THE OESERTJ THE FARMERS' INCOME AND THE 
PRICE OF TIRES. 

CALIFORNIA COUNTRYMAN 13(2)111. 

USES/ECONOMICS/CALIFORNIA 

78 

ANONYl'IQUS 

1926 

HOME-GROWN RUBBER. 

LITERARY DIGEST 89(~)IZ5. 



79 

AHOt,yttOUS 

1926 

- 47 -

THE ONE REGION ~HERE WILD GUATUlE IS FOUNO. 

RUBSER AGE 20(3"126. 

PLANT DISTRIBUTION 

80 

ANONYHOUS 

1927 

DEMANO FOR MEXICAN RUBBER. 

"EXICAN COKMERCE AND INDUST." JANU£~Y. p. 8-9. 

MEXICO/USES 

81 

ANONYltOUS 

1927 

FARltER TO FINO GUAYULE CULTURE PROFITABLE. 

RUBBER AGE 20:344. 

ECONOMICS/CULTIVATION 

82 

ANOHYMOUS 

1927 

GUAYUlE RUBBER HAS COMMERCIAL UTILITY COMPARABLE WITH PLANTATION CREPE. 

INDIA RUBBER AND TIRE REVIEw 27(11):26, 46. 

USES /ECONOI1IC S 



- 48 -

ANONYMOUS 

1928 

'"PAR BALLOON TIRES' STAHDARO TIRES MAOf FROM RU8BER GROWN IN THE 
UNITED STATES. 

INDIA RUBBER WORLD 7714)S65-66. 

UNITED STATES/USES 

ANONYHOUS 

1928 

BRINGING GUAYUlE INTO CENTRAL CALIFORNIA. 

RUBSER AGE Z~(1':Z8-ZQ. 

CAlIFORNIA 

8S 

ANONYMOUS 

1928 

POSSIBILITIES OF GUAYUlE RUBSER. 

AGRICULTURAL ENGINEERING 9191. 

USES 

86 

ANONYHOUS 

1929 

GUAYULE RUS8ER PECOVERYI IMPROVED I'IETHOO OF SEPARATING GUAYUlE FROM ITS 
NATURAL FISER ENTANGLEMENT. 

INDIA RUBBER WORLD 79(5)Z64. 

RUBBER EXT~ACTION 

31 

AnONYMOUS 

1929 

YEiNOlE GUAYUlE RUBBER RECOVERY PROC~SS. 

I~DIA RUBBER WORLD 79:64. 

RU8BER EXTRACTION 



88 

AHONYI10US 

1930 

.4 49 -

GUAYULE RU8BER PLANT, ITS CULTIVATION IN THE UNITED ;TI1E5. 

GEHlE CIVIL ~7(~JI87-89. 

UNITED STATES/CULTIVATION 

89 

AHmnltOUS 

1930 

MEXICANSCHE GUAY~LE-RUBBER. 

DE IHOISCHE HERCLUR 'AHSTERDAI1) 531115b-1157. 

"EXlCa 

90 

ANONYMOUS 

1931 

AKER!eIN RUSBER, GUAYUlE~ 

SCIEN71FIC AMERICAN 144(4}1406-407. 

UNITED STATES 

ANONYMOUS 

1931 

FIRST RUBBER CROP HARVESTED IN CALIFORNIA. 

POPULAR MECHAhles MAGAZINE 55:728-729. 

CAlIFGRNIA/CUlTIVATION/HARVES1ING 

92 

ANONYMOUS 

1931 

GUAYULE EXTRACTION KIlLI FIRST FACT~RY IN UNITED STATES TO PROCESS 
NEW AMERICAN FARM PRODUCT STARTS ~OR~ ON WEST COtST. 

INDIA RUBSER ~D~LJ 83(61153-55. 

RUBBER EXTRACTION/HilLING/UNITED STATES/USES/ECONC~ICS 



9' 
ANONYMOUS 

1931 

GUnUtE RU88U. 

- 50 -

IN1ERN4TIO~Al REVIE~ Of lGRICUlTURE 221270-271. 

9~ 

ANONYMOUS 

H31 

GUIVUlE RUBBER FAR"S IIOED 9Y Mf~ "ICHI~fRY. 

BUSINESS ~EEK 60:2~. 

CULTIVATION 

95 

ANONYMOUS 

1931 

HEW GUAYUle fAtTeRY OPENED AT SALINAS. 

RU8bER AGE lB:~Oe. 

CALIfORNIA/RUBBER ExTR1CTID~/"ILLING 

96 

UlONYHOUS 

1935 

HARVESTING &~ER!ClH-GRO~N RUBBER IN CALIFORNIA. 

SCIENTIFIC AMERICAN 152:116. 

CALIFORNIA/CULTIVATION/HARVESTING 

97 

.UmNYHOUS 

1935 

RUB8ER. PLANT eXPERIMENTS BY FEDERAL SCIENTISTS. 

SCIENTIFIC A~E~ICAN 152t79~ 



98 

UIONYKOUS 

1936 

GUAYULE RU8SER IN CALIFORNIA. 

INDIA RUBS€R JOURNAL 92=121. 

CAlIfORNIA 

99 

ANOHYHOUS 

1937 

- 51 -

REVIEW DF PROPERTIES tHD HETHJDS OF UTILIZATION ANO CULTIVATICN OF GUAYULE, 
GOLDENROD, AHD GTHER SECCNDlRY RUBBER PLANTS (TRA"SllTED TITLE). 

USES/CULTIVATION 

100 

ANONYMOUS 

1936 

HEW SOURCES Of RUBBER. 

AUTOMOTIVE INDUSTRY 79Jl~5. 

USES/ECOUOI1ICS 

101 

19;0 

POTENTIALITIES OF GUAYULE RUBBER FRCM MEXICO. 

U.S. BUREAU OF FOREIGN AND DOMESTIC CO~HERCE, WASHINGTON, O~COI RUBSER 
NEWS LETTER 1;(17):162-10;. 

I'IEXICO/ECONOH Ie s 

102 

AHONYHOUS 

19;0 

RUBSER ON SUSHES' EXPERIMENTS ~ITH GUAY~LE IN CALIFORNIA PROMPT DRIVE fOR 
fEDERAL AID fOR ST~ATEGIC CROP. 

BUSINESS WEEK 57~:44-45. 

CALIfORNIA 



10l 

AHOHYHOUS 

19"0 

STATUS OF GUAYUlE RUB8ER. 

lU8BER AGE "71190. 

USES/ECONOMICS 

104 

ANONYMOUS 

19H 

- .52 -

CORK TREES, RUSBER BUSHES SEIHG GROWN IN CALIFORHIA. 

SCIENCE NEWS LETTER 391397. 

CALIfORNIA/CULTIVATION 

10~ 

AHONYI'tDUS 

191wl 

GUAYUlE LEGISLATION INTROOUCED IN HOUSE. 

INDIA RUSBER kORlO lO~'4J:5". 

LEGISLATION 

106 

ANONYliOUS 

1941 

GUAYULE PROJECT FUNDS APPROVED. 

OIL PAINT A~D D~~G REPORTE~ 1~1;5. 

ECONOMICS/LEGISLATION 

101 

ANONYMOUS 

191t1 

GUAYUlE-RUaSER FPOM WITHIN OUR BOROERS. 

PACIfIC PURCHASER Zl(3"l~-15. 

UNITED STATES/ECONOHICS 



- 53 -

108 

19U 

GUAVUlE RUSSER "AY HELP SOLVE TiRE DIfFICULTY. 

USES/ECONOtUCS 

109 

AHONYKOUS 

19,1 

GU.VULEi THE ~ILO PLANT THAT "II 8ECOKE A NEW SOURCE Of WEALTH 
ITRANSt.T£D TITl~). 

REVUE DE AGRICOLA (COSTA RICA) 13(9'1~37-440. 

{CONOI'IICS 

110 

ANONYMOUS 

19,1 

LEAFLET ON GU1YUlE RUBBER. 

CALIfORNIA CHAMBER uf COMMERCE, SAL1.HAS. 4 P. 

CALIFORNIA/CULTIVATION 

111 

ANONYIiOUS 

ECONOI1ICS 

112 

ANONYliQUS 

1941 

O'NEIL 8ACKS GUAYULE. 

TIRE REVIEW 4~(11)142. 

LEGISlATION 



113 

ANONYMOUS 

191tl 

RU8BER SHRUB. 

NEwSWEEK 17(lO)I~8-49. 

USES 

IH 

J.,NOItYI10US 

19"1 

- 54 -

UItITEO STATES IHPORTS OF GUAYUlE FROM MEXICO. 

FOREIGN COH~ERCE WEf~LY 3:353. 

UNITED STATES/MEXICO 

115 

ANONYl'IOUS 

1941 

",HY OF GUAYULE. 

TI"E 38(26):53-54. 

USES 

116 

ANONYKOUS 

19"2 

ACRES FOR GUAYUlE: GOVERNMENT'S PROHOTICN OF ~U6BER-8eAPING BUSh IS 
LAUNCHED 1M CALIFORNIA A~EA ~HERE CROP IS ALREADY ESTABLISHEO. 

CALIFORNIA/CULTIVATION/LEGISLATION 

117 

ANONYMOUS 

CHILE TRIES G~AYULE. 

SCVTH "URIC" 



118 

AHOHYI10US 

19'<2 

- 55 -

CONGRESS APPROVES GUAYULE BILL CAll[NG FOR CULTIVAT[O~ Qf 75,000 ACRES. 

RUS8ER AGE ~O:367. 

CULTIVATION/LEGISLATION 

119 

ANONYMOUS 

19lt2 

CONGRESS INCREASES PLANTING CF GUAY~LE. 

CO~MERCIAl A~O FINANCIAL CHqONICLE 156:1434 

CULTIVATION/LEfISLATION 

120 

ANONYMOUS 

1942 

CONSERVATION WAR FRONT. 

AMERICAN FORESTEQ 481511. 

ECONOMICS 

121 

ANONYIiOUS 

19'tZ 

DESERT RUB3ER: ~ATI~E MEXICAN GUAY~lE SHRUB DOES ITS BIT IN ALLIED 
SCRAMBLE f3~ A CUrCK ~JPFlY Of ~u38~R. 

INTER-A"ERICAh ~ONTHlY 1(3):18-24. 

HEXICO/lISES 

122 

ANONYI'.OUS 

191,2 

DOWNEY GUAYUlE BILL ALAR. 

INDIA RUBBER hORLO lC711S1. 

l E61 Su. TI O:i 



123 

ANONYMOUS 

19I\Z 

- 56 -

eXTENSIVE SURVEY OF GuAYULE POSSIBILITY. 

TEXAS AGRICULTURAL £XPERI"ENT SIATION, HEWS LETTER 5. 

TEXAS/USES/PLANT DISTRIBUTION 

12" 

,,"OHYMOUS 

19"2 

FOR ~ORE GUAYULE. 

INDIA RU8BER ~ORLO 105(4)1393. 

125 

ANOIiYHOUS 

19,.? 

GUAYULE. 

CHRONIC A BOTANICA 71138. 

CULTIVATIDN/RUD9ER EXTRACTION/CILIFGRNIl 

126 

ANONYMOUS 

19,.2 

GUAYUlE. 

RUBBER AGE 50128b. 

LEGISLATION 

127 

ANQNYI10US 

191tZ 

GUAYUlE. 

RUB8ER AGE 52155. 

CUlTIVATIOH/CAlIFORNIA/R~88ER EXTRACTION 



128 

ANONY"OUS 

19«,2 

- 57 -

GUAYUlE AND ITS POSSIBLE GRD~TH FaR PRODUCTIO" Of ~UDt[~ IN TEXlS. 

COMHERCIAl FERTILIZER 6lt114, 16, 18. 

TEXAS/CULTIVATION 

129 

ANONYMOUS 

1942 

GUAYULE AS A SOuRCE OF RUBBER. 

CHE~ICAL AND METALLURGICAL ENGINEERING 4q:151-151. 

USES/ECmWl1ICS 

130 

ANOHYKOUS 

191t2 

GUAYUlE CO~POUNDED ~ITH SYNTHETIC AND NATURAL RUbBER. 

SCIENTIFIC A~ERICAN 167:208. 

CHEMISTRY/USES/~EXICO!RUeBER Exl<ACTION 

131 

ANONYMOUS 

1942 

GU'YULE hAS INSECT ENEMIES. 

JOURNAL OF FORESTRY 401529. 

INSECTS/PLANT INJURY/MEXICO 

132 

ANON'(MOUS 

1942 

GUAYUlE PLANTING. 

BUSINESS WEEK 654=16-17. 

PLANTING MANAGEHE~T/C'lIFORNIL 
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133 

AHOtlYHCUS 

19\2 

GOAYULE PRODUCTION 1M "EXIeOt P[CTORIAL PRESENTATIDN. 

MEXICO/RUBBER [XTRACTIOH 

134 

ANONYHOUS 

GUAYULE RU9SER. 

lEW ROYAt SDTANICAl G&IOEM eUllETIN DF MISCElL&hEOUS I~FORMATICN 
61211-212. 

SHDS/HOI,OMICS 

135 

/..HONYKOUS 

19102 

tUAYUlE R068EP GROwING IN CALIfORNIA. 

CALIFORNIA 

136 

AHDHYHCUS 

191t2 

GUAYULE RUBSER PRODUCTION PROJECT LAUNCHED. 

INDIA RUBSER .ORLD 106147-"8. 

137 

I.flONYfiOUS 

19lt2 

GUAYUtE RU!l6ERI ~&PIO PROGRESS HADE ON GUAYUlE RUSBER PROJECT. 

NEW AGRICULTURE 24(81:8. 
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136 

AHONYftOUS 

191t2 

GU1YUlE, THe 'HERICIH sovleE OF AUSIER. 

GENERAL TI~E AND RUB!E~ cenPiNY. l~ P. 

UNITED STATES 

139 

I.IW~Y110US 

litO 

JANUARy TIRE CUDTA IS 351,0;0; 0~l' ESSE~'!&L VEHICLES TO GET 
CONSIDERATION; GDVERN~EhT SPEEDING D~TPL' (F SYNTHETIC, GLAYULE, 
WHO lWBSER. 

AUTOftOTIVE NE~S 17(2701)11. 8. 

USfS/HCIH1'11( S 

H! 

AHONYI1GUS 

19102 

LA PRDDUCtlON DE C1UChD EN EL PAIS. 

U(;Ef~n~I1H"5THIC DE: Hi~ICl1lTl.,lU C'IRECCION OE PROPAGAfiOA Y 
PUSLICAtIDN NCTiCIOSO 7(lb~JI~5. 

SOUTH A11£RI0 

HZ 

ANONYMOUS 

1942 

"EXICO. OIRECCIC~ DE GECGRAFI&, ~ETEORCLOGIA E HIORDlOGIA. 

SECRETIRl& DE AGRICULTURA Y FOftENTO, BOLETIN. 112 P. 

~EIICD/PLANT DIS1QrsUTION 



U3 

AHONYltOUS 

1~"2 

- 60 -

DUR RUBSER PROBLEMS ~HIT RUBBER RESOURCES REMAIN OPE" TO US1 

fOREIGN CO~"ERCE ~EEKlY 6():1, 33-3\. 

ECONOMICS 

Hie 

lHOHYHOUS 

19102 

PERSPECTIVES INDUSIIRALESI HULE. 

REVISTA DE £CONOMIA 'MEXICO) 5(3118-10. 

CUlTIVATIONJ~EXICO 

14.5 

AHOHYI10US 

19lt2 

PLANT-SOURCE PC$SI61LITIES FeR lUB8ER PROOUCTION IN (CLORICO. 

COLORADO AGRICULTURAL E.PE~I"ENT STATIon, 8ULLeTI~ 96:1-15. 

SEEI HI (15)180. 

UNITED STATES/ECGNO~ICS 

H6 

AHONYl10US 

191t2 

PLANTING COMPLETED IN GUIYULE RUBBER PLAN. 

COM~ERCIAl AND FINANCIAL CHRONICLE 155:2310 

CULTIVATION/ECONO"ICS 

Hl 

ANONYMOUS 

191e2 

POTENTIAL INSECT ENEKIES OF GUAYULE. 

RUBBER AGE 5111e82. 

INSECTS/PLANT INJURY 
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ANONYItOUS 

191w2 

- 61 -

PRODUCTOS ESIRATEGICOS: 0 GUAIULE. 

FAlENOA 37:66. 

USES 

ANOUYHOUS 

191,2 

PlOGRESS REPORT eN THE G~AYUL€ 5UBBER PROJECT. 

JOURHAL Of fORESTRY 40165t-657. 

CULTIVATION 

150 

ANONYKOUS 

191,;2 

RAPIO ?ROG~ESS Of GUAYUtE ?~DJEtT. 

CUL TIVATIO~4 

151 

AHOHY110US 

1942 

RAPID PRGG~E!~ PEPDRTED IN GUAYUtE RUBBER PRODUCTION PROJECTt ?LINTING 
NOli UNOERkAY. 

u.s. OFFICE FOR EMERGENCY MANAGE"ENT VICTORY 3(15):28. 

CUL TIVATIO'~ 

152 

ANOHYHCUS 

REVISED GUAYULE BIll ?ROVIOES FOR ?lAHTI~G IN WESTERN HEMISPHE~E. 

RUBBER AGE 501455. 

CUlTIVATID~/l(GISLATION 



153 

ANONYHOUS 

1942 

RUS8ER FROM GUAYUlE. 

CONGRESS SPEAKS 1'1-4. 

lEGI SlA TION 

15'0 

ANONYMOUS 

1942 

- 62 -

RUBBER SOURCE SCOUlED IN wEST TEXAS: COOPER.tIVE SURVEY IS "IDE OF 
GUUUlt AREA. 

TEXAS FOREST hEwS 22(5/6):1, 6. 

PLANT DISTRIBUTION/TEXAS 

155 

ANONYMOUS 

RUSBER CULTIVATION PUSHED I~ CONGRESS. 

OIL, PAINT, AND DRUG REPeRTER 141(81;5. 42. 

CULTIVATION/lEGISLATIOH 

156 

ANOI'Y1'lOl;S 

1942 

RUSBER MANUFACTURERS ASSOCIATION, Ike. 21 p. 

USE5/ECOHCIiIC S 

157 

ANONYHOUS 

19"2 

THE GUAYUlE: A HEW CRDP OF GREAT V'LUE (TRANSLATED TITLE). 

[CONOMIeS/SOUTH j~fRrCA 



- 63 •. 

15" 

AN0!4 YI10US 

19"2 

THE GUAYUlE RUBSER PROJECT! AT SALINAS, CALIFORNIA, FORESTERS APE 
""IN' GREA' STRIOES IN THE GIOkING OF A MUCH HERALDED AUB&ER Pl&NI~ 

CAllfoaNIA/CUlTIVATION 

159 

ANONYMOUS 

19"2 

THE RUBBER SITUATION A~O GUAYULt. 

BANK Of AHERICA BUSI~ESS REVIE~ 12(3)16-8. 

ECONOI'\ICS/~SES 

160 

I.NOUYKOUS 

1942 

TIRES fCR EVERYBO~Yl A PRGPGS&L Te GIVE AMEarCA wIThIN THREE YEARS 
ENO~GH REAL A~J sr~THETIC ~~39E~ TO HEET E~E;Y LI~ELY hEEO. 

HOTCR AGE 61(41:18-19, 53. 

USES 

161 

AHONYMCUS 

19"2 

VAST GUAYULE PcBEER PROJECT STA~rEDI FEDERAL GOVERNMENT BEGINS BIG-SCALE 
OPERATIGN$ IN S'L!~!S REGIC~. 

PACIFIC GAS AND ELECT~IC PROGRESS 19(51:l-2. 

CAUFORN lA 

162 

ANONYMOUS 

1942 

WANTED: RUBBER; AREAS ATTACKED 8Y JAPAN ACCOUNT FOR 97 PERCENT OF SUPPLY; 
U.S. TURNS TO SYNTHETICS, GUAYULE, LATIN AMERICA. 

BUSINESS wEE( 645:11-18. 

ECOHOHICS/UNITED STATESISCUTH &~ERICA 



163 

ANONYMOUS 

- 64 -

WHY WORRY ABOUT RUBBER? MEXICO AND THE UNITED STAlES COULD CULTIVATE 
ENOUGH R~BB~R IN T~E FORM OF A LO~LY DESERT SHRUB TO SUPPLY THE GREATER 
PART OF THEIR NEEDS. 

MEXICAN AMERICAN REVIEW 10(3)120-21, 66-67. 

UNITED STATES/MEXICO/CULTIVATION 

164 

ANONYMOUS 

1943 

EL CULTIVO DEL GUAYULE Ne ES UNA NOVEDAD EN EL PAIS. 

eHACRA 13(149)140-42, 47. 

CUL TIVA lION 

165 

ANONYMOUS 

1943 

EXPANSION OF GUAYULE PROGRAM FORECAST BY RUBBER 0FFICIAlS. 

RUBBER AGE 531537-1538. 

166 

ANONYMOUS 

1943 

GUAYUlE. 

AGROCIENCIA MEXICO 59(7)13-7. 

I1EXICO 

167 

ANONYMOUS 

1943 

GUAYULEI . WHAT'S CALIFORNIA'S ANSWER? 

P'CIFIC RURAL PRESS 146189. 

CALiFORNIA/ECONOMICS 



168 

ANONYMOUS 

1943 

RUBBER FROM GUAYULE. 

- 65 -

T~OPICAL AGRICULTURE (TRINIDAD) 201161-163. 

SEE' BA(16)20391. HA (13'1540. 

CULTIVATION/PLANTING MANAGEMENT/RUBBER EXTRACTION/HARVESTING/MILLING 

169 

ANONYMOUS 

1943 

RUBBER FROM GUAYULE SHRUe. 

AUTOMOBILIST 2714. 

110 

ANONYMOUS 

191e3 

RUBBER FRO~ MEXICO. 

AGRICULTURE IN THE AMERICAS 3(~1:68-6q. 

MEXICO/CULTIVATION 

171 

ANONYMOUS 

191e3 

Sf IHPLANTARA El CUlTIVO DEL GUAYULE EN EL PAIS. VISITAS DE UN TECNICO 
HORTE-AMERICANO. 

~AOERIL 15(175)134. 

CULTIVATION/MEXICO 

172 

ANONYKOUS 

191e3 

TEXAS' WILD GUAYULE AIDS RU8~ER SUPPLYa 

JOURNAL OF FORESTRY 411828. 

PLANT OISTRIBUTION/TEXAS/ECONO~ICS 



171 

ANOltYltOUS 

191t3 

-· 66 -

U.S. RueBER. GUAYUlE ANO KOK-SAGHYI sou~ces HOW ST~lOlNG AM£AO. 

SCIEUTlfIC AMERICAN It6'11l-173. 

UNITED STATES/ECOHCH{CS 

174 

AtIOUYliOU$ 

19Vt 

GUAYUlE RUBBER PRODUCTION BY H1t 'EiMfRGElIC'f RUB8ER PROJECT. 

INOIi RUBSER ""ORlO l09(4113b3"3tb, 370. 

SEE' 8A(19'14317. C1 (38)1905. 

UNITED STATES/CUlTIVATION/PLINTING H1NAGE"EhT 

115 

ANONYHOUS 

19H 

RECOVERY Of FUSSER FROM YOU"' GUIYULE SHRUBS. 

INDIA RUBBER ~ORlO 10Q:475-471. 

RUBBER EXTRACTION 

176 

AHONYMOUS 

19't1t 

RUBBER FRO" Pl1NT SOUltCES. 

COUNCIL FOR SCIENTIFIC AND I~OUSTRIAL RELATJCNS, AUSTRALIA, JOURNAL 17:4q-56. 

SEE' CA (38'3869. HA (14'1242. 

PLINTING "lNAGEMENT/ECONO~ICS/1USTRAlIl 



177 

AHONYI10US 

GUAYULEt tOHING FAR" CROP. 

ARIZONA/CULTIVA'IDN/ECO~CPICS 

116 

ANONYMOUS 

- 67 -

OBSERVATIO~S ON '~E GPOwlH OF GU!YUlE U~DER GREEN~aU5E CGNDITrCNS. 

CALIFORNIA AGRICULTURAL ~IPEAIHE~r SIAIICN, BERKELEY. 16 p. 

PLAlH GROWTH 

179 

ANONYI10US 

1950 

CAN wE GROW OUR CwN P~B8ER? 

CHEMURGIC DIGEST 9:25. 

UNITED STATES/CUlTIVAIIOh/ECOND~ICS 

180 

ANOUYXQUS 

1950 

PtOOUCTION OF NATURAL AND SYNTHETIC RUBBER I~ ARGENTINA 
(TRANSLATED TITLE). 

lINISTERIA DE AGRICULTURA E5PAGNAJ BDlETIN 3(23)t78-eO. 

seEI HI (22)761. 

SOUTH AMERICA/C~LTIVATION/ECGNDMICS 



181 

ANONYHOUS 

1950 

- 68 -

RUBBER PRGOUCTION IN THE UNITED STATES (TRANSLATED TITLE). 

LAN080uw wERELONIEU~S 5:465. 

SEEr HA (22'710. 

UNITED STATES/CULTIVATION 

182 

ANONYMOUS 

1951 

"ORE ABOUT RUBBER. 

CHEHURGIC DIGEST 10:11-12. 

ECOHOI1ICS 

183 

AHONYtlQUS 

1951 

HEw STRAINS OF GUAYULE FCR"ED TO YIELD HORE RUBSER. 

CHEMISTRY AND ENGINEERING 281~216. 

RUBBER YIELD/PLANT BREEDI~G 

18~ 

ARREGUIN, a. 

191e7 

STUDIES Of RUBBER FORMATION IN EXCISED GUAYULE STEtlS. 

AtlERICAH JOURNAL OF BOTANY 3~(lo)a597. 

RUBBER, YIELD/STEHS/PLANT ANATOMY/PLANT PHYSIOLOGY 
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185 

1950 

BIOCHEHIS1~Y Of RUBBER FORHAIION IN GUAYULE. 1(1 kU6BER FORHATION IN 
ASEPTIC TISSUE CULTURfS. 

ARCHIVES OF 8IOC~ENISTRY AND BIOPHYSICS 26(2):178-1£6. 

RUB8ER SYNTHESIS AND tCCUMULATIOn IN EXCISED GUAYUtE STEK SECTIONS wERE 
PROMOTED BY At91TION TO THE AGA~ GPCW!NG "EGIU~ Of ACETATE, ACETG~E, BETA
METHYlCROTa~lC ACID OR lEAF EXTR'Cl~ fROM GUAYUlE PLANTS AC1I\ElY FORnING 
RUBBER. 
SEE: 8A124125125. C~ (44)7386. 

RUSSER YIELD/CHEMISTRY/PLANT PHYSIGLOGY 

186 

ARREGUIN, B./BONNER, J./~OODI B.J. 

1951 

STUDIES ON THE MECHANISM OF RUBBER FORMATION IN GUAYUlE. Ill: EXPERIMENTS 
WllH ISOTOPIC CARBON. 

ARCHIVES OF BIOCHEMISTRY AND BIOPHYSICS 311234-247. 

CARSON LABELLED ACETATE WAS FOUND TO BE I"CCRPORATEC IN R~BBER AhD RESINS 
FORMED BY GUAYULE. HO~~VERI HOST OF THE ACETATE GIVEN ~AS METABOLIZED TC 
AMINO ACIDS. PARTICULARLY LEuCINE, VALINE, ASPARTATE, AND GLUTAMATE. 
SEE: HA (21'3822. 

RESINS/RUBBER YIElD/CHEMISTRY/flANT PHYSIOLOGY 

187 

ARTSCHWAGER, E. 

1943 

CONTRl~UTION TO THE MORPhOLOGY AND ANATOMY OF GUAYULE (PARTHENIUM ARGENTAT~~'. 

U.S. DEPARTMENT OF AGRIC~LTURE, TECHNICAL BULLETIN €42'1-33. 

GUAYUlE FlOWEP. AND SEfD MORPHOLOGY ARE DESCRISfD FROM PUSLISHEC DATA, AND 
STRUCTURE OF THE SEEDLING, "ATu~E STEM, ROJT, AND LEAf ARE CONSIDERED IN 
DETAIL. RUBBER IS MOST CCNSPIC~OUS IN SECCNOARY PHLOEM RAYS AND ALThDUG~ IT 
OCCURS IN ALL PLA~T ORGANS, ONLY THE STEM AND ROOT HAVE SUFFICIENT QUANTITIES 
Tn BE OF ECONO~IC INTEREST. 
SEE' 8A(17)223~3. 

PLANT ANATOMY/SEEDlIN&S/lEAVES/RUBBER YIELO/ROOTS/SEEOS/STEMS 
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188 

AUSCHWAGER, E. 

19~5 

GRO~TH STUDIES ON GUAYUlE (PARTHENIUM AR~ENTATUH). 

u.s. DEPARTMENT OF AGRICULTURE, TECHNICAL BULLETIN 885'1-19. 

nOST NEW XYLEM FORMATION IN GUAYULE STEMS OCCURReD EARLY IN THE SEASON 
WHEREAS PHLOEM DEVELOPMENT wAS CONTINUOUS AND RELATED TO PROGRESSIVE 
INACTIVATION OF CLD P~lOEH THAT &iC'HE SCLEROTIC. SYNTHESIS OF ~U88ER WAS 
CONTINGENT UPON SLO~lHG OR REPRESSION OF GROWTH. 
SEE' 8A(19)14299. 

RUBBER YIELD/PLANT GROWTH/MOISTURE STRESS/PLANT ANATOMY/STEMS 

189 

COMPo 

19lt2 

GUAYULEI A BIBLIOGRAPHY. 

u.s. FOREST SERVICE, BERKELEY, CALIFORNIA FOREST INO RANGE EXPERIMENT 
STATION. 2 P. 

BIBLIOGRAPHIES 

190 

1975 

GUAYULEI THE VIABLE SECOND SOURCE OF NATURAL RUSBER. 

RUBBER WORLD 171(6~144-49t 

THE HISTORY OF GUAYULE UTILIZATION AND ITS FUTURE POTENTIAL ARE PRESENTED 
INCLUOING AGRICULTURAL AND ECONCMIC ASPECTS. THE SIGNIFICINT ADVANCES IN 
RESEARCH RESULrI~G FRCM THE EMERGEhCY RUBBER fROJECT l~ THE EARLY lQ~O'S 
AS ~ELL AS POST-WAR RESEARCH ON BY-PRODUCTS ARE OESCRIBED. 

USES/ECONOMICS/CULTIVATION 

191 

BALLESTEROS, J.L. 

19<\6 

INDUSTRIALIZATION OF GUAYULE. 

REVISTA DE ECONOHIl 9(3)16-10. 

ECONOHICS 
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192 

BANIGAN, T.f., JR. 

1953 

DIFFUSION P~EhO"ENA IN THE SOLVENT DERESINATIOH OF GUAYUlE RUB9ER. 

INDUSTRIAL AND ENGINEERING CHEMISTRY 451577-581. 

DERESINATION/CHE~ISTRY/R~BaER 'LALITY 

193 

BINIGAN, T.F., JR./MEEKS, J.~. 

1953 

ISOLATION OF PALMITIC, STEARIC. ANO LINOLEIC ACIDS fROM GUAYUlE. 

AKERICAN CHEKICAL SOCIETY, JOU~~AL 15:3829-3830. 

CHEI1ISTRY 

19ft 

1951 

DISTRIBUTION OF ~AXES IN GUAYULE. 

BOTANICAL GAZETTE 113(2)IZ31-23~. 

WAXES ISOLATEC FRO" CQ"MINUTED GUAYlLE APPEARED TO BE LIMITED IN OCCURRENCE 
TO THE PHLJEK leOVE GROUND AhO ACTIVELY GRC~lNG PAQTS CF THE SHR~e. THE 
DISTRIBUTIJN Of ~AIES IN THE PlA~TS ~'S CC~STA~T F:a SHRU9S Of THE SAME AGE 
AND VARIETY ~ARvESTED AT DIFFERENT 5EASG~S. 
SEE I 6A(26)19408. CA 14b)~833. HA (22)2848. 

CHEM1STRY/PLAkT PHYSIOLOGY 

195 

BANIGAN, T.f •• JR./tlEEKS, J.W./PLANCK, R.w. 

1951 

PROCESS OF ISOLATING 8ETAINE FRCM GUAYULE EXTRACT. 

U.S. PATENT 2,549,763. 

THE PROCEDUPE FOR PRECIPITATING dETAINE FROK A GUAYULE ALCOHOL EXTRACT IS 
DESCRIBED. 
SEEI CA (45)8034 e 

CHEI1ISTRY/U.S. PATENTS 
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196 

BAR8ER, J. 

19ft1 

POSSIBILITIES OF GUAYUlE RUBBER IH aHERICA. 

RUBBER AGE ~9(5)J3Z7-329. 

UNITED STATES 

191 

1942 

THE ACTUAL FACTS ABOUT GU1YULE IN ThE ROCKY MOUNTAIN AREA. 

WESTERN FARH LIFE 44(6):5, Ie. 

UNITED STATES 

198 

UUl<HOFER, l.G. 

191t2 

POTENTIAL INSECT ENE"IES Of GUAYULE. 

u.s. BUREAU OF ENTOMOLOGY AND PLA~T QUARANTINEI WASHINGTON, J.C. 13 P. 

INSECTS/PLANT INJURY 

BECKETT, R.E./STITT, R.S./DUNCAN, E.N. 

1942 

GROWTH AND RueBER CONTENT OF CRYPTCSTEGIA, GUAYULc AND MISCELLANEOUS 
PLANTS INVESTIGATED AT THE v.S. ACCLIMATIZATION G~RDEN, BARD, CALIFORNIA, 
1923-1934. 

u.s. BUREAU OF PLANT IND~STRYI .ASHINGTON, D.C. 16 P. 

PLANT GROwTH/RUBBER YIELO/CALIFORNIA. 

zoo 

BENEDICT, Ii."'. 
19-

THE INTERACTIONS OF VARIOUS ENVIRONMENTAL FACTORS ON THE GROWTH, RESINS, 
AND RUBBER CONTENT OF G~AYULE. 
(UNPUBLISHED). 17 P. 

RUBSER YIELD/PLANT GROwTH/RESINS 
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201 

19ltlt 

STUDIES ON T~E EffECTS OF STOVe OIL ON GUIYULE AND wEEDS IN THE 
NURSEqy PLANTINGS. 

u.s. fOREST SERVICE, WASHI~6TOH, D.C., EHERGENCV RU~BER PROJECT. 32 P. 
(UW'UBlISHED' 

PLANTING HAN'GE~ENT 

ZOl 

1948 

THE EFFECT Of WASTE PPCDueTS FRCP T~E G~AYULE RU8BE~ ~ILL ON THE GPOwTH Cf 
VARIOUS CROPS. 

AMERICAN SOCIETY OF AGRONOnY, JCURNAL 40:1005-1016. 

GUAYULE ~ILL WASTf LEAVES INC ffFL~f~' IN:DE&SED AVAILABLE SOIL NIT~OGEN 
AND PLANT GROWTH. BAGASSE IE~~E~ Te RENDEP SOIL NITROGEN LNAVAILA&LE TG 
PLAN IS. 
SEEI CA (43)1515. 

MILLING/PLANT GqCwTH/CHEKIS'RY/SCIL-~ITER-PLANT ~ELATICNSHIPS 

203 

1949 

A FURTHER STGDY eN THE NCNurILIZATIC~ Of qUSBER AS A FOOD RESERVE BY GUAYULE. 

BOTANICAL GAZETTE 111(1):30-~3. 

~EPEATEO D~FCLIATICN Cf GUAYULE PlA~TS aESUlTED IN SIG~IFICANT DECREASES IN 
SUGAI:/~" LEVLlLINS, !NUlIN, PENTGSANSJ A'H) :lESINS, SUT'W lOSS IN RlBSER 
HYDRO:ARBONS. THIS INDICATED ThAT ~UEaER ole NCT ACT AS A fOOD RESERVE. 
seE: 8A(24)7344, CA (4412090. HA (2JI956. 

DEFOLIATION/CHEMISTRY/RUBBER YIELD/PLANT PHYSIOLOGY 

BENEDICT, H.M. 

1950 

fACTORS AfFECTING THE ACCUMULATION OF RUBBER IN SEEDLING GUAYULE PLANTS. 

BOTANICAL GAZETTE 112(1):86-95. 

EXPERIMENTS INDICATE THAT GUAYULE SEEDLINGS GRO~N AT HIG~ER LEVELS OF LIGHT 
INTENSITY, SOIL MOISTURE, TEMPERATURE AND NITROGEN SUPPLY HAD hIGH DRY WEIG~TS 
AND LOW LEVELS OF CARBCHY0RATES AND RuaefR. THE SAME lEVELS EXCEPT FOR A 
LOWER SOIL MCIST~~E RESULTEJ IN THE 6~EATEST DRY WEIGHT AND RUBBER PERCENTAGE 
INDICATING RAPID GROWTH RATE AND HIGH RUBBER PRODUCTION ARE NOT NECESSARILY 
INCOI'IPUI8LE. 
seEs 8A(25)2960. CA (451223. HI (21)824. 

SEEOLINGS/SOIL-WATE~-PLANT RELATIONSHIPS/RUBBER YIELD/PLANT GRO~T~I 
TEMPERATuRE EFFECTS 
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Z05 

1950 

THE EffECT Of SOIL TEMPERATURE ON GU.YUlE PLANTS. 

PLANT PHYSIOlGGY l51377-~88. 

EXPERIMENTS INDICATE THAT IN Sail TEMPERATURES VARYING FRO" ~ TO 35 DEGREES C, 
THE HAXIMUM DRY wEIGHT OF ABOVE-G~GUND ?AqTS OF GUhYULE ShR~8S OCC~RRED Al 27 
TO 29 OEGREES C. AND OF ROCTS LT 18 JEGREES C. T~E LOwEST DRY ~EIGHT OF ALL 
PLANT PARTS OCCUR~ED AT 4 TO 7 tEGREES C., BUT LOW SOIL TEMPERATURES TENDED Te 
INCREASE THE RueBER PERCENTAGE. 
SEE' C1 (44IQOll. Ht (,013049. 

SOIL-WATER-PLANT RELATIOhSrlIP$/RU5BER YIELD/PLANl GROWTH/TEMPERATURE EFFECTS/ 
ROOTS 

2~6 

BENEDICT, H.H./BROOKS, P.H./PUCKETT, R.F. 

1950 

THE MOLECULAR wEIGHT OF RUB3ER IN DIFFERENT PARTS OF THE GUAYULE PLANT. 

PLANT PHYSrOLCGY 251120-134. 

A PROCEOUR~ FOR EXTRACTING ~ESI~-FREE RU!BEa FROM G~AY~LE ~ITHDUT ~~ATING 
OR HILLING IS DESCRIBED. RU~B€k wITH THE HIGHEST MCLECUlAR WEIG~T ~AS FO~NO 
IN THE ROCTS ~ITH PROGRESSIVELY LOwER CONCENTQATION$ IN THE STEMS AND 
BRANCHES. 
SEE: CA 14413580. HA (2011807. 

RUBBER YIELD/RUBBER EXTRACTICH/RDOTS/CHE"ISTRY/STExS 

207 

BENEDICT, H.M./KROFCHEK, A.W. 

1946 

THE EFFECT OF PETROLEUM ell HERBICIDES ON THE GRO~TH OF GUAYULE AND WEED 
SEEDLINGS. 

AKERICAN SOCIETY OF AGRONOMY, JOURNAL 38:682-895. 

CONTROL OF WEEDS IN GUAY~LE FIELD NURSERIES ~AS OBTAINED WITH A HIXTURE 
OF 15 PERCENT STOVE OIL ~ND 25 PERCENT DIESEL OIL SPRAYED AT A RATE OF 
32.4 GALLO~~S PER ACRE TWO wcE~S AFTE~ SEEDING. GUAYULE wAS HIGHLY RESISTANT 
TO OIL INJURY. 
SEE: 8A(21)4335. HA (17)250. 
PLANTING MANAGEMENT/SEEDLINGS/PLANT INJURY 
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208 

BENEDICT, H.K./HCRARY, W.L./SLATTERY, M.C. 

1947 

RESPONse OF GUAYULE TO ALTER"ATING PERIODS Of lO~ AND HIGH HOISTURE STRESSES. 

BOTANICAL GAlETTE l08(~)J~j5-54q. 

RUSBER CONTENT AND lEVULINS IN G~'YUlE INCREASED DU~ING PERIODS Of HIGH 
~OISTURE STPES!, aUI lEVULI~S DISAPPEA~ED A~C lua9EA CONIENT WAS CCN$lANI CP 
INCREASED SLIGHTLY DURING 'llSR~.rING PERIODS OF Lew nCISIURE STRESS. ~E5UlTS 
INDIC4TED ThAT LfVULINS &C1 &S A FOOD ~E5ERVE AND ThAt '~E GREAtEST RUBtE~ 
ACC~HUl41IO~ CCCLQS IT SEA5C~S tTHER r~&~ ~INT[~ UHDER &LTERNATI~G FG~R-"C~T~ 
PERIODS OF HltH AND LOW MOISTURE SlQESS. 
seE. eA(47)2SQ32. CA (41)660. Hh (1712365. 

MOISTURE STRESS/PUSSER YIELD/PL~h' GRDwT~/PlAqT PHYSIOLOGY 

209 

BENEDICT, H.M./RCBINSON, J. 

1946 

STUDIES ON THE GER"INATIO~ GF GLAYULE SEED~ 

U.S. DEPIRTftENT OF AGRICULTURE, 'EC~N[CAl &ULl~TIh 921:1-46. 

THE OPTI~U~ GERMINATION TEMPERATuRE fJQ GL&YLl~ SEED kAS 20 DEGREES C. FOR 
17 HOURS ,'c 3C OEG~EES C. fOR 1 ~:LQS )&llY. :ve~yc DCP"I~CY (CeLRS FOR A 
PERIOD OF ABOUT r~c ~[NTHS FCLL[~IN' SEEC ~IIUaITY I~D SEED celT CCRKINCY 
CAN BE BRO(Eh BY TREITMENT ~ITH ~T;[~G cxr:IIING &GENTS. 
SEE: BA(231~lt5. 
SEEDS/TEMPERATURE EFFECTS/PLANT PHYSIOLOGY 

210 

BENEOICTIS. A •• OE 

1929 

GUAYULE OF EPTT~FEA. 

SEE: CA 124'641. 

211 

1944 

GUAYULE PLANTS ~ITH Lew Ch~OMOSCME NUMBERS. 

SCIENCE 99'224-225. 

HANY GUAYULE PLANTS FRO" TEXAS ~ERE FOUND WITH OIPLOID CHRO~OSO"E 
NUM8ERS CF 36 TO 39. 
SEEr BA(lB)~795. 

lEXAS/GHHTICS 
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21Z 

8ERGHEII:, A.D. 

19tw6 

POLYPLOIDY AND ANEUPLOIDY 1M GUAYULE. 

u.s. DEPARTMENT Of AG~ICLLTURE, TECHNICAL BULLETIN 91611-36. 

CHROMOSOME HU~aER5 FQO" 36 TO 122 ~ERf DETEQ"INEO ~CR GUAVULE PLANTs WIT~ 
SELECTIONS fRO" SEEDS COLLECTED IN TeXAS, nEXICO AND SOME tonnERCIAL STRAINS. 
RESULTS INOICAiED lHAl DIPLDlaS kEPPODUCE ,MPHIHICTI:ILLY, 31 ANC 41 MOSTLY 
APOHICTICAlLY, AND THAT caNSIDfR'~LE CrlQOHCSC"Al 1~8'LI~CE IS POSSIBLE FACft 
CROSSES. 
SEEt BA{lO)lQ258. 

GEHEIICS/SYSTEMATICS/TE1'S/"EII:O 

213 

ADAPTATION OF GUAYUlE SHRUS, DESE.' PLANT WHICH BEAlS RUBBER. DOUBTFUL 
IN COLORADO. 

COLORADO A5RICULTURAL EXPEllftENT SlArI~", auaRTE_LV F1R~ BULLETIN 3(')ll~-15. 

SEEI CA(3b)145~3. 

TEMPERATURE EffECTS 

Zl't 

BLANCHAR.D, A.J~ COMPo 

1942 

GUAYUlE: A LIST OF REFERENCES. 

U.S. SOIL CQHSERWATIDN SERVICE, WASHINGTON, D.C., bIBlIOGRAPHY~. 53 P. 

BIStlOGRAPtHES 

Z 15 

COMPo 

19H 

GUAYULEI A LIST Of REfEPENCES. {REVISED BY A. AVAKIAN, AND R.w. ~DA1S} 

U.S. DEPART~ENT CF AGRIClLTURE, W'S~INGTON, D.C" LI8RARY LIST 10. tl P. 

BI8LIOGRAPHIES 
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216 

RUBBER fROM GUAYULE. 

217 

1943 

RUBtER FRC~ GUAYtLE. 

AGRICULTURAL E~GINEERJNG 24:19~-1~6. 

218 

1931 

TIMING THE WILD fUAYULE. 

SATURDAY EVENI~f peST 203~281 30, lC6, lOQ-I10. 

DISTRIBUTION 

219 

BOCHANTADVA, z.P. 

1<Jn 

ESSAY ON THE BIOLOGY OF THE HOkEi< OF PARIHEtH\Jli ARGENTI.TUlit GRAY 
(TRANSLATED TITLE). 

SREDNE - AZIATSLII GOSNDA~STVE~"Y! U~IVERSITET TRUDY, SER. 8-8:1-16. 

PLANT ANATDMY/U.S.S.R. 

220 

&OESEth V.rI. 

1942 

CALIFORNIA'S RUBBER RUSH. 

CALIFORNH 
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221 

191011 

RUBBER FROM PLANTS IN THE ND.THl~N L1TIT~DES (TRANSLATED TITLE). 

SEEt C~ 436)6369. 

U.S.S.R./CULTIVAIION 

ZZl 

19"3 

EfFECTS OF TEHPfRATUPE eN RU~iEP ACCUMULATION ay IHE GUAYUlE PLANT. 

B01ANICAl G1ZEITE 10~(2)1213-241. 

(iUAYUlf PUNTS PC!.'" P' 7H£ G"H'~i1'iDtlS£ U'IDH l. .. IDE C{A~;GE OF TE"PEIUTCRES 
INC'f15ED IN aU~~E~ CCNrE~r ~:Sl ~IPIDLY AND ExTE~SIVELY NITH NIGHT 
TE"'Eq~'l~ES Of '~-45 DEGPEES F. tht CIY 'E~PE~'tU.ES OF eo DEGREES F. 
SEE: SAtlSJ9275. CA (3611l6~. HL (1~}71e. 

RUBBER YIElD/Pl,NI GPO~rh/lE"?fRArURE EFFECTS 

1944 

EFFECT Qf VARYING NUIPITIDNAL !RE11MENTS DN GRowtH AND RUSSER 'CCU~UlATIDH 
IN GU:'YlilE. 

BOTANICAL GAZETTE :05:352-364. 

GJAYUlE PL&NTS ~ERE GrC~N OuTDDC~5 I~ GRAVEL CULTURE uNDeR VARIOUS 
WHRITlOt,A\. TH.Lii1UHS. ;nTROGE'1 LEVElS 1ARKE'LY H'FLUEtlCEO GR(,Wll-' AND 
RUBBER ICCJ~ULATION w~IC~ ~ERE ALSC DEPRESSED BY ~CM LEVELS OF fHOSPHATE 
kilO I'IAGNts H·t',. 
SEEI SA(19)1~661. CA (~B;3319. HI (14)1243. 

PLANT GRO~'H/Rue6ER YIELD/PLANTING "A~AGE"E~T/Pl'NT PHYSICLCGY 

ZZ4 

BOlmER, J. 

fURTHER INVESTIGATION OF TOXIC SuaSH1lCES WHICH ARISE HOt! GUAYUlE PlAIHS: 
RElliICN OF TOXIC SUSST£NCES 13 THE GRO~TH OF GUAYULE IN sell. 

GROwlH INHIBITING SUBSTANces FJ~~D l~ GRAVEL CULTURE wERE NOT FOUND IN 
SOIlS "HEP;: G:JAYlJlE :'5 Gi'J,.li Fe>! Sf'/Ei(Al YU.RS. 
SEE; BA(20)1?7t7. ~ (~CI3799. Ht {ltlc01~. 

PLANT GROwTH/SDIL-WA ER-PLANI RElATlONS~!PS/Pl'NT PHYSIDlDfY/PLANT INJURY 



1949 

CHE~ICAl WARFARE AHQH' THE PLANTS. 

SCIENTIFIC AMERICAN 160(3):48-51. 

SEE: 64(50)14148. 

PLANT PHYSIOlOGY/CHE~ISTPY 

1949 

SYNTHESIS OF ISOPREN!OD CGMPCUNDS Ih PLANTS. 

JOURNAL OF CHEMICAL EOUCATION 26:626-631. 

A RLBBER PR[CLRSCR IN GlAYUlE LEAVES CD~TRClS RUBBER SYNTHESIS WIT~ 
ACETATE AS AN INTERMEDIATE. 
SEE: 8A(24)25126. CA (44)]516. 

lEAVES/CHE~ISTkY/PLANl PHYSIGlO~Y/RL3BER YIELD 

227 

8OtiNER, J. 

1950 

ROLE OF TOXIC SUeST1NCES 1" THE I~TERACTIC"S OF hIGHER PLANTS. 

BOTANICAL REVIE~ 16(1)151-65. 

SU&STANCES TOYIC TO GRO~lNG PLANTS, I~ClLOING THDSE PROCUCEC 8Y GUJYULE, 
Af<.E OESCRBH. 
seE: B6(25)229. CA (44141fb. 

PLANT PHYSIOLOGY/PLANT INJURY/PLANT GROWTH 

ZZ8 

1949 

THE BICCHE"IS~~Y OF RL9BER FORMATIOh IN THE GUAYULE. II RUBBER fORMATICN 
IN SEEDLINGS. 

ARCHIYES OF 8IOC~E~ISTRY 21:109-124. 
RUSSER CONTE~T IN GUAYULE SEEDLINGS ~A5 !~CQEASED W~EN LEAF EXTRACTS FRO" 
PLANTS ACTIVELY MA~rNG QL39E~ ~E~E AODED Te NUTRIENT SOLUTION. THIS EFFECT 
WAS NOT G8TAI~EO IF LEAF EXTRACTS ~ERE TA~EN FQO" PLANTS NOT ACTIVELY 
'""ORMING RUlliEl'. 
5EEI BA(23l24f2C. CA (~3IQ17c. 

SEEOLINGS/~UBSEA YIELD/LEAVES/PlA~T PHYSIOLOGY 
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229 

19~\ 

TOXIC SUBSTANCES fROM THE CULTURE riEOIA OF GU1YULE ~HICH HAY INHIBIT GRO.T~. 

BOTANICAL GAZETTE 1061185-198. 

ORGANIC SUBSTANCES, FOUND IN NUTPIENT CULTUPE SGLUTIO~S IN WHICH GUAYULE 
PLANTS GREW, INHIBITED THE GRa~lH OF OTHER YOU~G GVAYULE PLANTS. IHE 
SUBSTANCES wERE ALSO FOUND IN w£TER IN W~ICH G~AY~LE ROOTS hERE StAKED. 
SEEs 81(19)7279. CA (39)1199. HI (15)670. 

PLANT GROwTH/ROOTS/PLANT PHYSIOLOGY/PLANT INJURY 

230 

SONNER, J./GALSTON, A. 

1947 

THE PHYSIOLCGY AND BIOCHEMISTRY OF RUBBER FORMATION IN PLANTS. 

BOTANICAL REVLEW 13:543-596. 

FACTORS AND T~EORIES INVCLVED Ih ~ueBER PRODUCTION IN PLANTS ARE 
REVIEWED INCL~OING GUAY~LE. 
seE' 84(22)17218. CA (42)8890. 

PLANT PHYSIOLCGY/CHE~ISTRY 

231 

SONNER, J./PlRKER, H.W.IMONTERMCSO, J.e. 
1954 

BIOSYNTHESIS OF RJBSER. 

SCIENCE 1201549-551. 

CHEHISTRY/PlAhr PHYSIOLJGY 

2HZ 

l?06 

STUOl EO ESPERIENZE SULLA COLTURA DEL LA PL~NTE DU GOMMA ELASTICA IN 
SICILIA EL GUAYUlE (PARTHENIUH ARGfNTATUM, GRAY). 
R. ORIO 80TANICC DI PALERMO, SOLLETINO 5(34)1135. 

CULTIVATION 



- 81 -

BOSSE, G. 

1928 

GYAIIUlA. 

lHURNAl REZINDVOI PROH'SHlE"NOSTI lQZ8(Z/3':71-77. 

U.S.S.R. 

234 

11)19 

SUMMARY OF A STUDY ON VA~IOUS "!~&G~SCAR GUMS A~D THEIR MIXTURE 
WITH GUAYULE AND BALAIA (TRAhSLLTED TITlEI. 

CAOUTCHOUC ET LA GUTTA-PERCkA It(lStI19893-9~00. 

SEEJ CA 11313337. 

USES/CHEMISTRY 

235 

eourCHOl), J.G. 

1951 

GUArUlE IN THE UKITED STATES: )NVESTIGATIOhS ANC PCSSIBILITIES 
(TRANSLATED TITLEI. 

REVIST~ GENERAL CAOUTCHOUC 261607-611. 

SEE: CA (~5110t41. 

VNITED STATES/CAll=QPNIA/CUL1IVATION 

236 

BOUYCHCU, J .G. 

1960 

GUAYULE RUBBERI PRESENT RESULTS AND fUTURE PROSPECTS (lRANSLATED TITLEl. 

REVISTA GENERAL CAOUTCHOuC 37(12':1672. 

USESIECONOHICS 



237 

BOWERS, G.S. 

1926 

OUR HO"E~GROWH RUBBER. 

fLOWER GROwER 13:133. 

UNITED STATES 

236 

BRANOES, E .W. 

1942 

GO AHEAD, GUAYUlEJ 

- 82 -

AGRICULTuRE IN THE AMERICAS 2(5)163-86. 

SEE: BA117'12182. 

CULTIVATION/ECONOMICS 

239 

BRAUN, A.J. 

19ft4 

OBSERVATICNS ON SClERCTIHA ROOT ROT OF bLAYUlE. 

PLANT DISEASE REPORTER 28(32)19d2-984. 

SEEI 8A(19.5340. 

MICROGRGANISMS/PLANT IljJURY/SOIL-WATER-PLANT RELATIONSH1PS 

240 

BRAUN, A.J. 

1947 

PHYTOPATHORA ROOT ROT OF GUAYULE. 

OREGON STATE UNIVERSITY (PH.D. OISSERTATION). 41 P. 

ROOTS/PLANT INJURY/KrC~GCRGAHISMS 
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Z~1 

8ROYER, T.e. 

19~5 

RENEWAL OF GROW1H BY GUAYULE TRANSPLANTS. 

PLANT PHYSIOLOGY ZO(1'1137-1~1. 

GUAYUlE TRANSPLANTED FROM THE N~RSE~Y TO THE GREE~HCUSE VARIED IN POWER FOR 
REGENERATION WITH THE TIME OF YEAR, DECREASING PROGRESSIVELY FROM WINTER Te 
SUMMER. 
SEE; 8AI19,Q371. HA (15)667. 

PLANT GROwTH/SOIL-WATER-PLANT RELATIONSHIPS/PLANTING MANAGEMENT/SEEDLINGS 

2~2 

BUEHRER, T.F./BENSON, L. 

1945 

RUBBER CONTENT OF NATIVE PLANTS OF THE SCUTHWESTERN DESERT. 

ARIZON~ AGRICULTURAL EXPE~IHENT STA1IO~, TECHNICAL BULLETIN 108:1-33. 

THE RUBBER CONTENTS OF 93 PLANT GENE~A GRC~N UNDER NATURAL CR IRRIGATED 
CONDITIONS WERE DETERMINED. SE~ER'L SArPL2S OF GUAYULE WERE INCLUD~D. 
seEs CA (40'6863. 

RUBBER YIELD/IRRIGATION EFFECTS/UNiTED STATES 

2~3 

BULLARD, w.E., JR. 

19~5 

COMPARISON OF YIELDS OF RUBSER fROM SHRUB GRO~N UNDER VARYING CONDITIONS 
OF IRRIGATION. 

'UNPUBLISHED). 10 p. 

RUBBER YIELD/IR~IGATI0N EFFECTS 

BULLARD, w.E., JR. 

1946 

tlIMATE AND GUAYULE CULTURE. 

U.S. FOREST SERVICE, WAShINGTON, D.C., EMERGENCY RUBBER PRO~ECT. 17 p. 

WHEN MOISTURE IS AVAILABLE, GUAYULEtS BEST GROwTH IS HADE AT TEMPERATURES 
OF ABOUT 90-100 DEG~EES F. ANJ MINIMUM TEHDERATURES SHOULD NOT DROP BElO~ 
15 DEGREES F. UNLESS wI~TERS ARE CRY A~D THE PLANTS ARE CORfANT. !HE 
MINIMUM fRECIPITATICN FOR SUCCESSFUL ~RY-LANO FARKING !S ABCUT 15 INCHES 
EXCEPT WHERE COCL, FOGGY Su""ERS PREVAIL. GREATEST PU8BER ACCUHULATICN 
OCCURS IN PLANTS THAT GROW AT MODERATE RATES RITH GEFINITE PERIODS OF 
DORMANCY. 
SEE' &A(Zl)15446. 

PLANT GROWTH/TEMPERATURE EfFECTS/SOIL-WATER-PlANT RELATIONSHIPS/CULTIVATION 
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2~5 

BULLARD, W.E., JR. 

19~b 

STUDIES IN GUAYLE YIELDS. II INVENTORY TECHNIQUES. 20 p. 
11' THE EFFECT OF STAND SURVIVAL ON SHRUB SAMPLING IN GUAYVlE. 2 P. 
III: RELATION OF STAND DENSITY TO YIELD IN GUAYULE PLANTATIONS. 13 P. 
IV: FACTORS IN 'ROWT~ AND DEVELOPMENT OF GUAYULE. 42 P. 

U.S. FOREST SERVICE, ~ASHINGTON, D.C., EMERGENCY RUBBER PROJECT. 

WHERE FIEL3 SURVIVAL OF GUAYULE WAS GREATER THAN 80 PERCENT, INCREASED 
GROWTH FROM SURVIVING PLA~TS WAS USuALLY SUFFICIENT TO MAKE FILL-IN 
PLANTING UNNECESSARY. GROWT~ WAS BEST ON DEEP, WELL-DRAINED seILS AND 
HIGH RUBBER ACCUMULATICN OCCURRED WHEN COOL AND DRY PERIODS CAME ON 
GRADUALLY. 
SEE: BAI21.15447. 

PLANT G~OWTH/RUBBER YIELD/PLANTING MANAGEMENT/SOIL-WATER-PLANT RELATIONS~IPS 

246 

8URDENSKI, D.IGONZALEZ-LtGUING~, E. 
1952 

PETROLEUM DISTILLATES AS HERBICIDES IN GUAYULE NURSER1ES. 

BOLETIN DE PROC0CCION Y FC~ENTO AGRICOLA (BUENOS AIRES) 4(31)12-14. 

LOW COST A~D SATT~FACTORY HEED CONtROL IN GUAYULE NURSERIES WERE OBTAINED 
WITH VARIOUS PETRGLEUM DISTILLATES. 
SEE: Bl(27)17533. HA (2314~Z3. 

247 

CALDWELL, ~.L./SPENCE, D. 

1931 

CUTTING VS. PULLING IN THE HARVESTING OF SHRUB: EXPE~IHENT 301S. 

(UNPUBLIShED). 4 p. 

HARVESTING 

248 

CALIFORNIA LEGISLATURE ASSEM8LY 

fEASIBILITY OF GROWING GUAYULE RUBBER IN CALIFORNIA. 

CAlIfORNIA/CULTIVATIONILEGISTLATION 
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2"9 

CALVINO, H. 

1910 

PROPAGATION OF GUAYULE (TRANSLATED TITLE). 

MEXICO ESTACION EXPERIMENTAL DE SAN JACINTO HOJA 311-2. 

"EXICO/PROPAGATIO~ 

250 

CALVINO, M. 

ITALIAN RUBBER (TRANSLATE~ TITLE). 

COSTA AZZURRA A6RICOlE E FlOREAlE 14 (8) : 197-203 

251 

CUIPBELL, 'rI.A. 

1946 

SCLEROTINIA PCOT ROT OF GUAYULE. 

PLANT DISeASE REPORTER 30(9)1312-319. 

SCLEROTINIA rINOR AND 10 A LESSER EXTENT S. SCLEROTIO~U" CAUSED ROOT ROT 
IN GUAYULE. INFECTIOh A~D LOSS INCREASEC ~ITH MOISTURE COhlENT IN IRRIGATED 
SOlL • 
SEE: BA(21)10207. 

IRRIGATION EFFEC1S/PLANT INJURY/ROOTS/MICROCRGANISMS 

252 

CAMPBELL, W.A. 

A BACTERIAL ROOT AND STEM DISEASE OF GUAYULE. 

PHYTOPATHOLOGY 37(5):271-277. 

ROOT AND STEM LESIONS IN GUAYULE RESULTED IN CONSIDERABLE PLANT LOSSES IN 
IRRIGATED PlAhTATIO~S ANO WERE CAUSED BY A BACTERIAL INFECTION OF ERwINIA SP. 
OPTIMUM TE~PE~ATU~fS FGR THE DISEASE RANGED BETwEEN 75 AND b5 DEGREES F. 
SEE- BA(21)18295. HI (17)2369. 

MICROORGANIsrS/RCOTS/STEMS/IRRIGATION EFFECTS/TEMPERATURE EfFECTSI 
PLANT INJURY 
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253 

CAMPBELL, ~.A./PRESLEY, J.T. 

19~6 

DISEASES OF CULTIVATED GUAYULE ANO THEIR CO~TROL. 

U.S. OEPARTMENT CF AGRICULTURE, CIRCULAR 74Q:1-42. 

EXTENSIVE OBSERVATIONS OF FIELD, NURSERY ANO GREENHOUSE PLANTINGS OF GUAYULE 
OVER A THREE~YEAR PERIOD INDICATED THAT LOSS FROM DISEASE WAS NOT AN IMPORTANT 
FACTOR IN PLANT PROOUCTICN. SERIOUS lOSSES, PRIMARILY FROM ROOT ROT, 010 
OCCUR ON POORLY DRAINED OR ExceSSIVELY IRRIGATEO SOILS. 
SEE' QA(20116256. 

IRRIGATION EFFECTS/PLANT INJURY/ROOTS/PLANT GROWTH 

254 

CAMPBELL, W.A./SLEETH, B. 

1945 

A ROOT ROT OF GUAYULE CAUSED BY PYTHIUM ULTIMUH. 

PHYTOPATHOLOGY 35(81'636-639. 

TWO STAGES OF ROOT ROT OF GUAYULE ON HEAVY OF EXCESSIVELY wET SOILS WERE 
OESCRIBED. SEEDLING ROOT RuT BEGINS SOON AFTER EMERGENCE AND PINK ROT 
DEVELOPS WHEN T~E PLANTS ARE 6-16 wEEKS OLD. 
SEE' BA119'20074. HA (16)279. 

MICROORGANIS~S/RCOTS/SEEDLI~GS/SOIL-WATER-PLANT RELATIONSHIPS/PLANT INJURYI 
IRRIGATION EFFECTS 

255 

CAMPBELL, w.A./SLEET~, B. 

1946 

VARIABILITY OF PYTHIUM ULTIM~H FRON GUAYULE. 

MYCOLOGIA 38'24-39. 

HICROORGANISMS/R(OTS/PARASITES 

256 

CAMPBELL, w.t. ET AL 

19~3 

SOKE DISEASES OF GUAYULE IN CALIFORNIA. 
PLANT DISEASE REPORTER 27(2):b3-66. 
SEVERAL DISEASES OF GUAYULE IN CALIFORNIA AND THEIR PROBABLE CAUSES ARE 
DESCRIBED. THESE INCLUDE ROOT ROT, WILT, COLLAR ROT, TOP ROT, LEAF SPOT, 
ANO ROOT KNOT. 
SEe' 8A117117361. 
CALIFORNIA/MICROORGANISMS/PLANT INJURY 
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257 

CARNAHAN, G.H. 

1926 

THE PRODUCTION OF GUAYULE RU8BER. 

INDUSTRIAL ANO ENGINEERING CHEMISTRY 18(11)11124-1126. 

258 

CARNAHAN, G.H. 

1926 

HETHODS OF THE REMOVAL OF RUBBER FROM GUAYUlE PLANT AND DIAGRAMS OF 
PREFERRED FORM OF PLA~T GR ~lLL AN~ VERTICAL SECTIO~ OF ONE OF THE 
AGITATORS. 

RUBBER EXTRACTION/MILLING/U.S. PATENTS 

259 

CARNAHAN, G.H. 

192a 

RECENT G~AYULE DEVELCPMENTS - C~EMICAL, CULT~RAL, AhD MECHANICAL 
IMPROVEMENTS. 

INDIA RUBBER ~OPLD 7Q(1)153-55. 

CHEMISTRY/CULTIVATION 

21,0 

1931 

AMERICAN-GROWN RueSER PROOUCED FROM GUAYULE. 

CHEMICAL A~D r.ETALLURGICAL ENGINEc~I~G 38(3)1128-131. 

UNITED STATE S 

261 

CAROTHERS, G.C. 

1910 

GUAYULE iN NORT"17RN MEXICOj THE PEBBLE METHOD OF EXTRACTING RUBBER 
FROM THE PLANT: jRICES AND EXPORTS OF GUAYULE AND RUBBER, 

U.S. BUREAU OF MANUFACTURES MONTHLY CONSUlAK AND TRADE REPORTS 3531144. 

MEXICO/RusaER EXTRACTION/ECONOMICS 
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262 

CARRA, P.I AUGE 

1951 

lE GUAYULE PARTHENIU~ ARGENTA TUM. 

REVUE HORTICALE ALGERIE 55:239-243, 294-299. 

SEEt HA (22)2849. 

CUL TIVATION 

263 

CASSIDY, T.P./ROMNEY, V.E./YORK, G.T. 

19ft5 

THE ROLE OF ARSENICALS IN REDUCING LYGUS INJURY TO GUAYULE SEED. 

JOURNAL OF ECONOMIC ENTOMOLOGY 3811)150-5). 

FIELO EXPERIHENTS TO CONTROL LYGUS POPUL~iIC~S, WHICH FEED ON IHMATURE 
GUAYULE SEED EMBRYOS, SHCWEJ THAT SULFUR-ARSENICAL DUST MIXTURES REDUCED 
THE POPULATIONS, BUT WERE NOT CONSICERED AQEOUATE FOR EFFECTIVE CO~TROL. 
SEE: 8A(19)14600. CA (39)2616. HA (15)1746. 

SEEDS/INSECTS/PLANT INJURY 

264 

CASSIDY, T.p. ET AL 

1950 

DAMAGE TO GUAYIILE BY INSECTS AND NITES ftITH NGTES 01\ CONTRGL. 

U.S. DEPARTHENl OF AGRICvLTURE, CIRCULAR 84211-19. 

INJURY TO GUAYULE BY INSECTS AND MITES WAS OBSERVED EXTENSIVELY IN FIELC, 
NURSERY, AND GREENHOUSE PLANTINGS I~ THE UNITED STATES tND MfXICO. 
SEEI BA(2~)379J8. HA (20)3051. 

PLANT INJURY/INSECTS/PARASITES/SEEOLINGS/UNITED STATES/M~XICO 

265 

CATCHESIDE, O.G. 

1950 

THE B-CHROMOSOMES OF PARTHENIU~ ARGENTATUM. 

GENETICA IBERICA 2:13Q-148. 

A DESCRIPTION OF B-CHROHOSOMES IN GUAYULE DURING MEIOSIS IS PROVIDED. 
SEE: 8A(27)8461. 

GENETICS 
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266 

CElESTINO, G. 

1937 

CULTIVATIOij OF GUAYULE AS A SECONDARY RUe8E~ PLANT (TRANSLATED TITLEJ. 

COSTA AZZURRA AGRIeOlE f FLOREALE 17(4):Q2-9,_ 

CULTIVATION 

Z67 

CHEf/EPANaV, V.I. 

1932 

GEOGRAPHICAL PLA~TING Of GU,YUlE [~ AZERBA!JI~ (TRAN$LI1ED TITLE). 

SOVETAKU KAUC~UK 6:2. 

PLANTING MA~AGE"ENT/U.S.S.R. 

266 

CHEREPANOV. V.I. 

1936 

HATERIAlS OF ~fGIONAL DlST~I8UIICh CF G~AY~LE IN AIE;eIIDl~AN 
(lRANSLATE) TITLEI. 

AKADEKIYA NALK AZEP3EIOZh FILI1L BCllN1CHE5< 1~511TUI TaLOY 2:119-1~6. 

U.S.S.R. 

269 

CHUBB, R.L. ET AL 

195i 

OERESINATlD~ AS I rEANS CF :~PRtV:~G THE QUAL IT' OF GUIYlLE RL98(R. 
II SHRUB DERESI~'TIaN. 

INOlA RUbBER ~a~LO 123:557-562, 5t~. 

SEEI CA (45)6415. 

RUBBER QUALITY/DERESINATIG~ 

270 

tHUTE, H.O. 

1909 

THE ~ERESINATION OF INDIA ~UBBER. 

INDIA RUBBER ~ORlO 40:351-352. 

OERE S I riA TI ON 
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Z71 

19"8 

DOHESTIC NATURAL RUB8ERS. 

CHEMICAL ENGINEERING NEwS 2b:9Z6-~Z~. 

CURRENT DEVElOP~EH'5 IN NATURAL RUSSER PLANT CUlTU~E. PRCOOCTION AN~ 

PRODUCT CHAR&CTERISTICS A~E IEVIE~ED FOR SEVERAL PLANTS INCLUDING GUAYUlE. 
SEEI CA (4Z)70eO. 

RUSSER YIELD/CULTIVATION 

272 

1952 

PROCESS OF DEPESINATINC RUb~ER FI"" PLI~TS( 

SEEI CA (47)3024. 

OERESINATIDN/U.S. PATENTS/QU85ER ~UALITY 

273 

195ft 

METHOD OF TREATlhG RUEBE~ OEll1hEO FRDM ;L3;E~-!EL~ING PLAhTS. 

u.s PATENTS/RueSER QUALITJ/CMEftISTRY 

ZH 

19\5 

THE COMPOUNDING OF GuAYULE RUBBERS: EFFECT OF CARBON BL~CK LOADINGS. 

INDIA RU8BER WORLD 112:67-72. 

CHEMISTRY/RUB8ER OUAllTY 



275 

CLARK. F.E.IPlACE, W.f.L. 

19'16 

- 91 -

EVALUATION OF 8LENDS OF GUAYULE AND GR-S RUBSERS. 

INOUSTRIAL AND ENGINEERING CHEMISTRY 38:1026-1033. 

SEE' CA (40)768R. 

RUBtiER QUALITY/USES 

Z7b 

CLARK, f.E. 

1953 

ET Al 

HIGH-QUALITY RUB~ER 8Y ACETGNE L~?ESINATI0N OF GUhYUlE. 

INDUSTRIAL AND ENGINEERlhG CHE~ISTRY 45:512-576. 

SEE' HI (23)3290. 

RUBSER QUALITv/CHEMISTRY/JERESI~ATIC~ 

277 

CLIffORD, E.O. 

1942 

REPORT eN I,WID FIELD TEST iSf?HW,SE/< l~. 1942). 

(UNPUBLISHED). 41 P. 

CUlTIVATION/CAlIFQkN16 

278 

CLIFfORD; etO. 

19 .. 9 

wEEO CONTROL IN GUAYULE SEEDBEDS ~I'H STOVE OIL. 

JOURN~l OF FCPESTRY 47:271-270. 

SEEl CA (4315145. 

PLANTING HANAe~MENT!SEEDLI~GS 
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COHAN. L.H.'HYERSOH, S.C. 

lF~ECl OF SHAll A"OU~'S OF GUAYULE RUBBER ON GR-S COHPOUhOS. 

RUSSER AGE 5~&Z35-Z31. 

CBEHISTRY 

280 

(OH~ONMEAL'H SCIEH'I~IC AND IN&U51alAl QESEaRCH D~GAHIZITICN, AUSTRALIA 

1949 

fIRST ANNUAL REPDRT FGR Yfli ENtlNG JUNE ]), 1949. 

THE CG"'lEtlON Cf SEVEN YEL~~ OF FIELD PE'f"CH O~ GUAVUlE GAOkT~ CONDITlt~S 
IS OESCRl8ED. 
SEEl HI 'ZO'i17S. 

~lAN' GRDwTH/IUSTRALIA 

281 

1942 

THE RUSSER SUeSTITUTE-6vIYULE. 

WESTERN UNDERWRITER 11{QJ:Q. 

PL1NTING "ANjGEXENT/CULIJVATION/CAlIFO~NIA 

19t.Z 

GROWING OUR OWN RUBBER SLPPLY. 

KOTOR TRANSPORTATIDN 17(31:11, 22. 26. 

CULTIVATIon 



------------~--.......... . 

283 

1 <I "" 

CATION-ANtON BALANCE WIT~ REfERENCE TO POTASSIUM OEFICIENCY I UD E1CES~ IN GUAYUlE. 

UNIVERSITY OF CAltfOR"IA (PH.D. DISSERTATION'. 

CHEMISTRY/PLANT PHYSIOLOGY 

264 

tDOIl, 8.J. 

POTASSIUM DEFICIENCY ANO E1CESS !~ GUAYUlE . I: G~ O~lH REPO NSES ANO HIf,fRAl COlHHH. 

PlAHT PHYSIOLOGY l3(]):287-310. 

SEEt 81(22)25315. C~ 1~2,e272. 

PLAhT PHYSIOlCCY/PLANT GRDWTh 

265 

19"8 

POTASSIUM OEFIClfNCY AND eXCESS I~ GJA YUl E. II; CI !I DN -ANICN AAlANCE I N THi LEAVES. 

PLANT 'HYSI OlCGY 23( 4 1:4C3-42~. 

GUAYULE PLANTS DEC EIV Et LD~I I NTE' " EDIIT[, A ~D H IG ~ LEVELS OF OTAS5IL~ AND THE EXCESS OF CATI ONS eVER ANI ONS ~ ~ S ~CT 3Al'NCEO !Y ThE NDNV LATILE DP(ANIC aCIDS. "CST [F l ~E CISCRfPA~Cr CJ~ l J BE A(CrUNTE D f OR BY 1" $0 valE CARseNATE. SEEt 8A(Z3)5C68. CA (4)281. 

CHEMISTRY/PLA NT PHYSICLDGY 

l86 

(OOIL, B.J.ISlATTERY, H.C. 

19"8 

EffECTS OF PQTASSIUH DEfICIENCY AN D EXCESS UPON CERTAIN Cl~8DHYORATE IND NITROGENOUS CC~STllUENTS IN GUAY UlE. 

lEAVES/CHe"lS1RY/PlL~T P~YSIOLOGY 
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287 

19H 

GUAYULE PLANT NURSERY !S LOOTED lt~ TEXAS. 

TEIAS AGRICULTURAL PROGRESS 2(4):13, 24. 

TEXAS/PLANTING "A"ACE~ENT 

288 

1900 

RUBBER CULTIVArIO~ FOR PGKTO lIeD. 

u.s. OEPIRTHE~r OF tGFICULTUIE, ~IShI"GT04. D~C., DIVISION OF 8011NY, 
CIRCULAR 2311-12. 

CULl IVATIOli 

289 

19U 

GUA'fULE ROSSER. 

190 

COUNCIL FOR SCIENTIfIC AND INDUSTRiAL RESEARCh, lUST~AlIA 

194" 

SEVENTEENTH ANliUAl REPORT FOil YU~ EunING JUNE 3Ch 1';.: 3~ 

SAME AS AUTHOR. 76 p. 

GUAYULE IS DESCRIBED AS eMf OF fOUR RUBSER PLANTS UNDER INVESTIGATION 
IN AUSTULIA. 
SEE HI. (5)369~ 

AUSTRALIA/PLANT G~OW1H 
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291 

COUNCIL FOR SCIENTIFIC AND INOUSTRIAl RESEARCH# AUSTRALIA 

19~5 

EIGHTEENTH ANNUAL REPORT FOR YEAR EUOING JUNE 10, 19"_ 

SA HE AS AUTHOR. 78 P. 

EXPERIMENTS WITll GUAYUlE I~DICAIE THAT POTENTI~L GROWTH AT CANBERRA IS 
LIMITED TO A 6-MDNTH PERIOD IN THE klRH SEASONS. 
SEES HA fI5)1148. 

PLANT GROW1H/TEHPERATURE EFfECTSfAUSTRALIA 

ZqZ 

COUNCIL FOR SCIENTIFlr AND INDUSTPIAl RESEARCH, AUSTRALIA 

1946 

NINETEENTH .N~UAl REPORT FOR YEAR ENDING JUNe 30, lQ45. 

SAME AS AUTHOR. 164 P. 

A COHTINU I NG GUAYULE PESEARCH PRDGIA" IS DESCRI8ED. GUAYULE'S POTE~TIAL 
AS A PEACETIME RVBBER SOLRCE IS BEING EVALUATED. 
SEEI HI (lb'23ZG. 

RUSSER YIELD/AUSTRALIA 

Z93 

COUHCIL FOR SCIENrIFIC AND INDUSTRIAL RESEARCH, AUSTRALIA 

19~7 

TWENTIETH ANNUAL REPORT FOR YEI~ ENDING JUNE 30# 1946. 

CONTINUING [NVESTIGATIONS ON GROWTH AND RUBSER ACCUKULATION IN GUAYULE 
ARE OESCRIBEO. 
SEE: HI (18)769. 

AUSTRALIA/PLANT GROWTH/RuBBER YIELD 

29~ 

COUNCIL FOR SCIENTIFI( AND INOUSTRIAL RESEARCH, AUSTRALIA 

19~6 

TWENTY-FIRST ANNUAL REPOPT FOR YEAR ENDING JUNE 30, 1947. 

SAME &S AUTHOR. 139 P. 

CONTINUING STUDIES ON EYPERinENT&l GUAYUlE PLA~TINGS IN AUSTRALIA S~DW T~AT 
PLANTS GRC~N FRO" SEED PRJDUCE~ IN 1HE U~ITl~ STATES RECEIVED 3 IRRIGA1ION$ 
PER 5U""ER INC lCCU~ULITED 7-8 PERCf~T RGS8ER. 
SEEI HA (18)3125. 

AUSTRALIA/UNITED STaTES/RUS3ER YIELD/IRRIGATION EFFECTS/CULTIvaTION 
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295 

COUNCIL fOR SCIENTIFIC AND INDUSTRIAL RESEA~CH, AUSTRALIA 

19~8 

TWEHTY-~ECO"D ANNUAL REPORT FOR YEAR ENO:"G JUNE 30, 1948. 

SAKE AS AUTHOR. 141 P. 

PROGRESS OVER 5 YEARS OF INVESTIGATIO~ ON GROWTH AND RuaSER CO~TENT 
IN GUAYUlE ARf DESCRIBED. 
SEE' HI (20)1177. 

PLANT GROUTH/PUSBER YIELD/AUSTRAliA 

296 

1945 

EMERGENCE AND SURVIVAL OF GU'YULE FROM PREGfRHINATEO AND DRY ;eec PLANTED 
DURING THE HOT SEASON eN I~RIGI1ED LAND IN THE LOwER RIO GRANDE VALLEY. 

(UNPUBLISHED). 9 P. 

IRRIGATION EFFECTS/SEEDS/PLANTING HANAGE"ENT/SOIL-~lTER-PlAMT RELATIONSHIPS 

291. 

19~5 

THE EFFECT OF I~RIGATION AT TIME OF PlA~TING ON EHERGEHCE A~D 
SURVIVAL OF PREGERHINITEO GUAYULE SEED PLANJEC IN A WATER FURROW. 

(UNPUBLISHED). 5 P. 

IRRIGATION EFFECTs/seEOS/SO!L-WATER-PLA~T RELATIONSHIPS/ 
PLANTING MANAGEMENT 

Z98 

19~5 

THE EfFECT OF p~EGERHIHATION UPON E~ERGEHCE A~O SUQVIVAL OF GUAYUlE 
SEEDED DIRECTLY ON IRRIGATED LAND IN THE LOWER RIO GRANOE VALLEY OF 
TEXAS. 

(UHPUBLISHED'. 9 P. 

TEXAS/SEEDS/IRRIGATION EFFECTS/SOIL-~ATER-PlANT RElATIONS~IPS/ 
PLANTING MANAGE"ENT 
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299 

COWLEY, W.R. 

19~5 

THE EFFECT OF SPACInG AND FERTILIZERS on GROWTH AND RUBBER FORMATION 
IN GUAYUlE PRODUCTION ON NEWLY CLEARED, SRENNAN fiNE SAnOY LOAM AT 
RAYMONDVILLE, TEXAS. 

(UNPUBlISHEO). 15 P. 

JEXAS/PLANT GROWTH/RUBSER Y1ELO/PL'~llNG HAHAG~MENT 

300 

COWLEY, W.R. 

19~6 

EXPLORATORY TESTS WITH SEEDING 6uaYUlE DIRECTLY IHTO THE FIELD O~ DRY 
LAND AT RAY~ONOVILLEI TEXAS, DOR1~G THE 1944-45 SE1SCN. 

(UNPUBLISHED.. 17 P. 

Ifi~S/PLANTING MANAGE"EhT/SEEDLINGS 

301 

GUAYULE RESEAPCH IN THE PE~kSAll, TEXIS, aREI: FINAL REPORT, 1946. 

'UNPUBLISHED). 167 P. 

TEXAS/PLANTING "ANAGE"ENT 

302 

ANHUAL REPORT FOR THE EXPERIMENTAL UNIT AT ANTHONY, HE~ KEIleo, 
"ARCH 19~~. 

(UNPUBLISHEO). 53 P. 

NEW HEIICO/PLANTING KANAGEHENI 
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303 

CROCKER, R.L./TRUH8LE, H.C. 

19lt5 

INVESTIGATIONS OF GUAYULE (PAAThEHIUH lRGEHTATUM GRAY) IN SOUTH AUSTRALIA. 

COUNCIL FOR SCIENTIFIC ANO INDUSTRIAL RESEARCH, AUSTRALIA, BULLETIN 
19211-44. 

FACTORS AFfECTING GUAYULE seen GERMINATION AND FIELD ESTASLISHMENT ARE 
DISCUSSEO. RUBBfR YIELDS fRCH TwO-YEAR-OLD PLANTS ON LIGHT-TEXTURED SOILS 
WERE A80UT 175 POUNDS PER ACRE. 
SEE. 8AC21J1250Q. CA "0'4547. HA (11)243. 

SEEOS/AUSTRALIA/SEEOLIHGS/RU88ER YIElO/SOIL-~ATER-PL1UT RELATIONSHIPS 

30ft 

1946 

HIGH-PRESSURE PROCESS FOR GUAYUL£ SEPARATION. 

CHEMICAL lNG HETALLURGICAl EHGihEERING 53(9'.125-121. 

A PROCESS FOR SE~IR1TION OF RUBBER FRO~ COR~ FRAGMENTS AFTER MILLING 
IS DESCRIBED. T~E CCRK IS SATURATEO W(TH WATfR IN A hYORA~LIC PRESSURE 
CH!K8ER THUS FREEI~G THE RU8SER. 
SEE~ CA (4017b87. 

RU8BER EXTRACTION/HILLING 

305 

CURTIS, O.F., JR. 

191t7 

DISTRISUTION OF RUBBER AND RESINS IN GUAYULE. 

PLANT PHYSIOLOGY 22(4)1333-359. 

RUS8ER AND RESIN CO"T€NTS OF V'~Iaus PLANT SEGMENTS WERE DETERMINED fOR 
GUAYULE OF VtRIDUS A~ES AND WERE FOUHD TO BE COHCENTRATED PRIMARILY IH T~E 
BARK. ABOuT T~D-THI~DS GF THE RUBBER WAS FOUHO IN A80VE GROUND PARTS WITH 
75-80 PERCENT IN THE BARK. 
SEE. 86(221123&4. CA (4Z'lb30. Hi (18'lzez* 

RueBER YIELD/RESINS/PLANT PHYSIOLOGY/PLANT ANATOHY 

30b 

19~8 

"OWING (POLL.RUINGJ, AS A POSSI8LE ~ARVEST METHOD IN GUAYULE CULTURE. 

(UNPU8LISHED). 63 P. 

HARVESTING 
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307 

CUSTER, J.R. 

19'-2 

OUR RUBBER LIFELIHE. 

AUTOMOTIVE INDUSTRY 86~36-3q. 

USES 

308 

1925 

GUAYULE RUBBER SHRUB WAS CONSIDERED A NUISANCE FOR CENTURIES UNTIL 
E.B. AlORICH DISCOVERED ITS POSSIBILITIES IN 1904. 

RU88ER AGE 1e:102. 

USES 

309 

DAVIS, C.C. ED. 

1937 

THE CHEMiSTRY AND TEC~HOLOGY OF RUeBER. 

REINHOLD, NEW YORK. 941 P. 

CHEn IS TR YlUSE S 

310 

DAVIS, C .H. 

19\5 

FINAL REPORT FOR T~E EXPERrMEHTAL UNIT AT ANTHONY, HEh HEXICO. 

IUNPJBlISHEO). 46 P 

NEk KExICO/PLANTING MANAGEMENT 

311 

DiVIS, C.H. 

19"5 

REPORT ON ESTABLISHMENT Of SEEDLINGS. 

IUHPU8LISHED). 15 p. 

PLANTING MAHA'E"ENT/SEEOlINGS/SGIL-~ArER-PlA"T RELATIONS~IPS 

1 



3lZ 

DAVIS, C.H. 

19"~ 
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SEEDING ON DRYLAHO AS AFF~CTEO BY BED TYPE, SEeD IREATMENT, AND SEASON. 

(UNPUBLISHEOle 8 P. 

SEEDS/PLANTING MANAGEMENT 

313 

DAVIS" C.H. 

19"5 

THE EFFECT OF TILLAGE AND SEEOBEO 9REPARATION ON THE PRODUCTION OF GUAY~LE. 

IUNPUBLISHED). 6 P. 

CULTIVATIOH/PLANTING ~ANAGE"ENT/SEE~S/SOIL-~ATER-PLANT RELATIONSHIPS 

3H 

DAVI S, C .H. 

19", 

"PES OF NURSERY BEDS FOR FIELD GRO~ING JF TRaNSPLANTS. 

(UHPUBlISHED'. 6 P. 

PLANTING HAHAGEHENT/SOIL-wATER-flAHT RELATIONSHIPS 

315 

elVIS, c • ." 

19"~ 

YUHA FINAL REPORT, 1945. 

(UNPUBLISHED). 77 P. 

?lANTING HANAGEHE~T 
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316 

19~6 

A HEADLAND DESIGNED TO FACILITATE IRRIGAT10N IN EROSIVE salLo 

A"ERICAN SOCIETY Of AGRONOHY, JOURNAL 381659-863. 

A PROCESS USING A STllLI~G HEADLAND !S DESCRIBED FOR CQNTRCllED IRPIGATICN 
IN RAPIDLY EROOING SOIL PAVING EXPERIHENTAL PLANTINGS OF GLAYULE. THE lOW 
FLOW RATE PREVENTED SERICijS EROSION. 
SEEs HI (17)248. 

PLANTING HANAGEMENT/IRRIGA1IDN EFFECTS/SOIl-WATER-PLANT RELATIONSHIPS 

317 

fINAL REPORT FOR THE EXPERIMENTAL UNIT AT YU"A, ARIZONA. 

fUN?U8lISHED). 15q P. 

ARIZONA/CULTIVATION 

318 

1966 

GUAYUlE PRODUCTION I" ,QIZONA. 

UNIVERSITY Of ARIZC~AI TlCSON, CDO?fR1TIVE EXTENSION SERVICE, AGII-fIELD/ 
fIELD CROPS 288(2). 8 p. 

A SRIEF HISIOPY OF GUAYULE UTILIl~IRDN AN~ DATl ON REQUIREKENTS FOR 
CUlTIVATIO~ A~~ T~E ECCN[MICS OF PRCDUCTIO~ 6QE PRESENTEe. BECAUSE OF 
CO"PETITIG~ FRC~ SY~THE1IC RUBBER 11 APPEAQS ~~LI~ELY T~AT A PROFITABLE 
GUAYUlE INDUSTRY COULD ~c~ BE ESTABLISHED IN ARIZa"'. 

CutTIVATION/ECONQXICS/ARIZONA 

319 

OllNoVA, V.I./SO$NOVETS, A.A./STESHINA, N.A. 

1934 

COKPARATIVE CYTOE~!&YClCGICAl ANALYSIS OF TPE VARIETIES Cf PART~ENIU" 
iRGENTATUHr GRAY AND P'~THE~IUK I~C'~u~, G~AY (TRANSLATED TITLE). 

JOURNAlE DE 80TANICU( DE l'URSS 19(~J:447-4t6. 

seEI 8A'11)109~c 

SYSTEMATICS/PLANT 8REfDING/U.S.S.R. 
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320 

DICKSON, B.T./HAPTLEY. W. 

RUB8ER GROWING IN AUSfRALIA. 

INSTITUTION OF THE RUBBER IHDUSTRY, AUSTRALIA, TRANSACTIOHS 22:11-24~ 

SEEI CA(~OJ68b3. 

321 

OtEGO FlNTl. O. 

1951 

INDUSTRIALIZACION DE GU.,ULE. 

BOlSA DE CEREALES (8UENOS AIRES), iEvtSTA 38(2020)l7-9. 

ECONOHICS/SOUTH AXERICA 

322 

OITHAR, R. 

1906 

VULCAMIZATIDN STUDIfS ON GUAYUtE RUBBER. 

GUHKI-ZEITUNG 20:972. 

CHEKISHY 

323 

1931t 

GUAYULE RUBSER IN TIRES ANO TUSES; SERVICE TESTS IN WHICH T~E RUB8ER 
WAS EXCLUSIVELY GUArULE. 

INDUSTR!Al AND ENGINEERING CHE~ISTRY 26:541-543. 

SEE. Cl 'Z8)~Z67. 

USES 
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RUSBER FqGH PA~l~ENIU" 45GE~rIT~H. If CONTAINING RESIN~ EFFECT DF 
.CCEL[~ATO~S AND CARBON E.ACK O~ ~~LC&"rZ'lIOH 'TRlhSLI1ED TtTlE). 

REVISTA PlASTICCS '"lenIO) 9'54)1£19-426. 

USE OF ~PC IA HIXTURE ~F QESIND~S IU9BER AND LAHP 
INFERIO~ PROPERTIES 10 THOSE C31AINEO WITH hEVEA. 
SlnILAR TO T~AT Cf HEV[A hT 125 r~ 135 DEGREES C. 
ACCElcRATO~S ~ERE USED. 
SH I C A '53 )18529. 

CHEMISTRY/RESINS/RUBBER CUALIfY 

325 

1959 

8lAC<) RESULTED Iq 
CURI~G BEHAVIOR ~IS 

_h£~ SEVERAL DIfFERENl 

CHARACTERISTICS Of RUBSER f~CR &UAYULE (P'RT~E"IUM lRGENfITUH) 
(TRANSLATED TITLE). 

fARMACD6NOSli (~ADRID) 19128~-111. 

THE DISTRIBUTION INO eUANTI1Y OF llEBER IN T~E PLAuT T:SSUES iNC THE EFFECTS 
Of STCRAGE INC VLlCANIZ'lIDi eN (iUtf AND J(~ESiN"ED ~U3aERS ~ERE 
INVESTIGITfD. ~ETHCDS Of DElliNG ~ITH HIGH RESI~ CONTESTS ~ERE CDMPARED. 
SEE: CA (54HbS91. lill {30'57SC. 

RUBSER YIELD/RESINS/DERESiiATIDN/CHEftISTRY/RU!8ER 'UllITY 

DORADO 8ERNAl, E. 

1959 

RU8BER FROM PA~THEHIU~ ARGENTATU". 11: DERESINATED. EFFECT OF 
ACCELERATORS AND C&PSCN BLACK ON THE MECHANICAL PROPERTIES OF THE 
VUlCANIlATES (TRA~SLATED TITLE'. 

REVIST" PlASTICOS {~aDK!Oj 10(55J!49-:56. 

THE EFfECT OF ACCELEilTORS AND CA~BtN aLACK INDICATED PROPERT!ES 
TECH«ICAlLY USEFUL BUT SC"E~HA' l~fERIaR TO HE~EA. 
SEEa CA (BJlS529. 

OERESl~~TIO"/PUB&Eq CUALIT"CHE~ISTRY 

327 

DORADO BERNAL, E. 

1959 

RU88ER FRD" PliTHENIU~ ,2GENTATun (GUAYUlEi. It ~E51"OUS 
(TRANSLATED TITtE'. 

FlR~ICOGNOS!1 19'39-57. 

SEE: HA (3012527. 

CHEHIS:RY/RUBSER aUhLITr/RESINS 



DORADO 8ER~At, E. 

1959 

RUBBER FROM PlRTHENIUK ARGEN'ITU~ .GUAYULEJ. !I! DEIESIHaTEO 
(TRANSLATED TITLE). 

fAiUUCOGUOSU 19169-H. 

seE' HI '30'l~27. 

DERESINATION/CHEHISTRY/RUa8ER QUALlIY 

1960 

THE CHARACTERISTICS OF GU1YUlE RUSBER ITRAijSLATED TITLE). 

REVISU GE:H:ilAl CAOUTCHOlC 311673-680. 

THE GUAVULE PLINT ~ITH INaTGHICAl DEltILS IS-DESCRISeO. CHERICAL 
AHD PHYSIClL PRDPERTIES CF THE RUBBfl IUD HEThODS Of PROCESSING IRE 
IHSCUSSEO. 
SeE' Hi (31)1020. 
PLINT lNATO"T/C"E"lSTRY/RUI&ER [,TRACTION/RueBER QUALITY 

330 

DORADO 8eR~Al, E. 

1961 

GU"A, A RESINOUS GUA'~lE RUBBER HJDIFIED ~ITH HilErc ANHYDRIDE 
(TRANSLATED liTlEJ. 
REVISTA DE LOS PlA5TICOS (MAORIOJ 12(72):485-490. 

CHEMISTRY/RUBBER QUALITY 

331 

1961 

RESIHS Of GUAYUlE. 

FIRHACOGNCSII ("A~RID) 2111Q5-Z13. 

THREE GUIYULE RESIN FPACTIDN$ wERE SEP"ITEO OUT USING A CHRO"ITOGR~PHIC 
COLUMN. PDSSISl~ INDUSTRIAL APPLICATIONS OF THE RESINS IRE SUGGESTED. 
SEE: Cl (5e)1~291. HI (32)7184. 

~ESJ~S/OERESINITION/CHE"ISTRY 
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33Z 

tORADO 8€RNAL. E./NDHBEl&. "./~ON'IEL, P. 

1962 
GU1'~lE RESINS: SEPARATIDN OF TWO JITE~~ENrS CTIL~5L'IEt TItLE). 

CHIHIE E1 HWUSUIE (PARIS) fH:blZ-6lfJ. 

THE EXTRACTION AND SEPARllln~ Gf 'UAY~L£ ~ESI~S l~f nfSCI'1ED. A RHO~eIC 
AND & HnNCCllNIC FOR" DF CE10'IPTMEIOL ~fR( PREt:Pll&IED f~ CHqO~Al06RAP~iC 
SEP/.RA 11 0/ •• 
SEE- CA(5q)3~66. 

DERESINATIDN/CHErrSTRY/RESIN$ 

333 

GUAYULE RESPON5: Ie SOIL HGIS'~f~ UhDfR DRY-LIND CUl'U~E IN CALIFORNIA. 

UbS, fOREST ~ERVJCEI WA~hINGln~, ).C., EMERGENCY ~ueBER PROJECT. 59 P. 

GUAY~LE ROOTS ~E~EIDI'ED Te A t~?IH Of 7-8-FEEf DUQlNG r~E FIQ5T SE~SDN 
AND 17-19 FEET BY iPE T~lRD seASON ~Iirl uAX:~~~ PlLNT GRC.TH IN SPR:NG 
AND EARLY S~~~E9. ~ueBE~ HYtR~t'Q~D~ CD~CEhl~&TIJ~ I~C~[ASEU IT ITS 
HIGHEST RATE IN LATE SUMMER A~C ~'PLY FALL IND was 10-10.5 PERCENT 8Y ThE 
END OF TH~ T~!RD GRD~IHb SEASON. 
SeEs BI(21)15449. 

ROOTS/PLANT GRC~TH/RU8BE~ YIELD/SOIL-kITER-PLANT RELATIONS~IPS/CULrIV'TIGN 

33~ 

DORTIGNAC, E.J./~ICKELSDN, G.A. 

1944 

08SERVATID~S tND ~ESUlTS OF SOIL ~DIS'URE SlLDIES DN THE HA~/€Y SftITH 
PLANTATION, SALINaS DISTRICT. 

(UNPUBLISHED). 17 P. 

335 

DORT~GNAC, [.J./~rCKEl50N, G.A. 

1945 

DRY-fiRMING PCSSIBILITrES FeR G~AYUlE IN CALIFORNIA. 

u.s. fCREST SERV1CE, WASHINGTDN, c.c •• E~E~GEHCl RUBBER PROJECT. 65 p. 

DRY-LAND GUAYUtE CULTURE IS PCSSliLE ON AeOUT 70,OOC AC?ES In CAL:FaR~IA 
IF A SINGLE 5-YEL~ (ROP IS G?JwN G~ GN A!JUT 27,000 ACRES BASED o~ 
CONTINUOUS CULTUPE. T~E RIVERSIDE &RE& apPEARS TO eE VERY PRDKISi~G FOR 
DRY-l&hD GUAYUl~ -UlT~AE IN CALIFORNIA FDLLOwEO EY THE SACRAHENTC VAllFj 
SEEI aAIZl;154~C. - • 

CALIfORNIA/CULTIVATION 
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316 

19~6 

CHEHItA. AND PHYSIDLOGICIL i~VESlIGtIIONS ON GUA~UlE fSSENTIAL OILS. 

CALiFORNIA INSTITUTE Of TECHN~LVGV (PH.D. CI55ER~A'iDH). 

CHEHISTRY/PLANT PHYSIOLOGY 

137 

191~ 

SEEI CA (l9J4621. 

338 

GUAYULE OEVELOP"E~r; SUCCESSfUL USE OF HITHERTO ~ORrHLESS "EXICI~ 9USH. 

U.So BUREAU OF ~INUFACTUREas "D~IHLV CO~SUlIR lQD TRlDE REPORT 311;124. 

USEs/nEXICO 

339 

OUISBERG, .C. 

1952 

DESERT PLANT UTltIIAYION. 

TEXAS JOURNAL OF SCIENCE 4(3)ll6~-2t3 
THE CHEftICAl CD"PO~ENIS CF ~U"E~OUS D SERT PLANTS, INCLUDING GUiYUlE, 
ARE COkSIDERED ALONG WITh THEIR ACTlA OR POTENTIAL ECDNOHIC I~POATANCE. 
SEEs BA(21)7640. 

CHEMISTRY/ECONOMICS 
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3~O 

1971 

ECOHOHIC BOTANY Of aRID REGIONS. 1M V.G. "CGI~NIE5, B.J. GOLDHAM IMO 
P. 'AILORE, EOS., FOOO# fiSER, AND l~E ARID LiNOS, P. 247-270. 

UNIVERS1TY Of ARIlONA PRESS, TUCSON. 437 P. 

A BRIEF ~ISTC~Y Of GUAYLLE UTILizaTiON IS PRESENTED. eARLIER INTENSIVE 
RESEARCH ON (U1YUlE ~CULC PROBIBlY ~lUE LED TO A SUCCESSfUL "DeER" 
&~DUS'RYI PARTICULARLY UNDER LESS A~ln CC~DI'IGNS. 

USES IECOtWI1IC S 

31;1 

DUSSELDORf, A.D. 

1909 

lN1TOHICAL STRUCTURE Of GUAYU~E. 

INDIA RUBBER ~ORlD 40:365. 

PlANT MHo TO~Y 

342 

EDiSOt" T.A. 

EXTI'eTION DF RUBBEI FROM B!tK Vf PL&~TS AFTER IT HAS SEEh ~E"CV~O 
AND SUBJECTED TG GRI~DING TQEAT~£Nl. 

RUBBER EXTR~CTICN/U.S. PATENTS 

1939 

THE CULTIVATION OF ~UBBER-eEARI~G PLANTS (TRANSLATED TITlEl, 

KAUCHUK I RE2INA 4/5:7-10. 

SEEt CA (34)5b97. 

CUlTIVATIONA/U.S.S.R. 
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19S~ 

A GUAYULE AIR PRESSURE T~RESHER. 

AGRONOMY JGUPNAl ~61335-3]6. 

A SHAll, L!GHT ~fIGHT GUAYUL£ T~RES~ER IS CESCRlaED. CQ~PlET£ 
THRESHIHG RESULTS ~lt~DUT "ECHAHICAt O&H'&£ 10 THE SEEDS. 
SeEs HI tZ~)~056. 

SEEDS 

1957 

THE EffECT OF LIGHT ANC QTHER flCTDWS ON !aEAKING THE ODR~ANCY Of GUAYUlE 
SHO. 

EXPOSURE OF GUAYLLE SEED TO LIG~T FeR ! TO 4 DAYS OURl~G GE5MINA110N PLUS 
TREaTHENTS WITH 0.75 PEqC~N' 5~DIU" HYPOCH(OQITE BROKE DDRnANCY SO THAT 
Ff<ESHLY ~A~\lfSHO A{HfliES G£I<1iINUED H A lU.XI~Utl RATE £CUAL TO T~A.T a'STAINED 
AFTER ~~ D6YS STD~AGE. 'HE EfFECTS ~F LIGHT AND SDDIUM ~YPOCkLORilE ~ERE 
FOUND TO BE LDDITIVE. 

-SeEDS/PLA~T PHYSIOLOGY 

1903 

GUAYUlE-KAUTSCHUK. 

rROPE~PFlANZf~ 7'11':~56-551. 

3ltl 

ENDLICH, R. 

1905 

CAO~TCHOUC OE GUhYULE. 

JOURNAL OIAGRICUlTURE '.OPIC&iE 1(54'1368. 



31;8 

nlOllCH, R. 

1905 
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GUAYUlE ANO ITS £COHO~IC IMPORTANCE (tRANSLATED TlllE)~ 

TROPEHPFLANlER Q(5':233-241. 

ECmWHICS 

3lw9 

ENOLICH, R. 

1907 

THE PRESENT POSITION A~O PROSPE CTS OF THE GUAYUtE I"OUST~Y (TR_HSL_TEO TITLE). 

TROPENPFLA~ZER 11(7):~~Q-4b5. 

ECOtWHICSJUSES 

350 

ENGSTROM, H. E • 

lQ~Z 

VARIATION IN DEPTH Df SAND COVE~ IN SO~IN& GUAYUlE SEED :" NURSERIES. 

(UHPU8lISHEO)~ 1 P. 

PLANTING MANAGEMENT/SEEDS 

lSI 

EPHRAlI1, f. 

1917 

GUAYUL E RUSSEll.. 

METALLURGICAL ANO CHEMICAL ENGINEERI~G 17(2):54. 
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352 

THE wAlER FACtOR 1" TRINSPLA~TING GUAYUlE. 

THE EFFECTS OF TOPPING G~IYULE PLINTS ~fRE INVESTIGATEO IH 80T~ WAIER CUll~~E 
AND SOIL ~ITH THE PRI~AR' BENEfIT BE7~G , REDUCTION lh tRANSPIRaTION, TCPPlhG 
LEO TO AN IMPROWEHENT IN GENERAtiON OF LATERAL ROOTS. 
SEE' 81(20)7338. HI (16)2073. 

SOIl-WATER-PLANT RELATIONSHIPS/PLANTI"G HANIGEKENT/PLANl GRCkTH 

351 

ORIGIN OF THE SEED COATS IN GU"UlE. 

JOURNAl OF AGPICULTURAL RESEA~CH 14{11/12':329-335. 

THE rUHR SHO con p. -GlHUlE 1S DUIVED fRO,~ ThE OUlfl{ Cell LAYU; DF 11-.[ 
IHTEiUHENT. T~E INNER SEEO CDII APPElRS TG fORK FleH MATERIAL EXCRETED 8Y 
EHDO:'i"~R" CEllS. 
SEE: BA(ii::~739. HA (18)45t. 

SEEOS/PLANT ANATOMY/PLANT PHY~IOLDGY 

354 

1947 

S:UDIES OF HANDLING AND TRANSPLANTING GUAYULE NURSERY STOCK. 

u.s. OEPARTMENT DF AGRICULTURE, TECHNICAL aULLETIN 92411-58. 

DROUGHT OR CClD-~ARCENED GUIYUlE NURSERY STOC~ WAS suCCESSFULLY 
TRIHSPLANTED EVERY MONTH OF THE YEAR. IRRIGATION OR RAIN WAS RECUIRED 
TO ESTA8LISH TRANSPLANTS IN THE FIELD. TOPP~NG LEVELS REHOVIHG ASDUT 
7/8 Of THE YGP .E~E BEST. 
SEEt eA(Zl)leib~. 

IRRIGATION EFFECTS/PLANTING "ANAGEHENT/ROOTS/HDISTURE STRESS/SEEDLiNGS/ 
TEMPERATURE EFfECTS 

355 

HICSSOth A.A. 

19"6 

GUAYUlE - FOREHT. STATERNAS INHE~SKA GUMHIVAXT OCH CESS INFORAHDE I 
JOROB~UK SOR If T • 

llHTKANNEH 30t12Z3-122~. 
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356 

19Vt 

HA1JO~AL ACAO£HY OF SCtf~CES, PROCEEOI~6S 30'35Z-)5S. 

lPOHlXl$ iN GUAYULE I N VO~iES APD~EIOStS OF ThE TYPE OF GE~£R4TI VE 
APOSPOR Y IN ~.IICH THE " fGASPO'E ~OlHE~ CE l l ODE S ~OT F C~" TETRAOS 
aUT DEVELOPS OIR ECTlT IhlO A UN 1HUClEAr~ E"8RYD SAC ~ IJ" ~ Dt PlCID 
CHIC"DSOHE HU~8ER. AP OSPOI Y I~ GUAYUl E IS FACUL TAtI VE SI NC E T" l 
AP OMIctIC 72 CHROMO SOME MATERI AL AL SO i ~Dw fO SOM E HEIO SlS. 

GENETICS/PLANT AHAroM' 

HORPHOlOGY OF REPRODUCTION 1M G~~Y~lE AHO CERTAIN OTHER 5PECIES lF 
PUTHEHIU I1 . 

HILGAROIA 17Ibl-1ZO. 

ItORPHOlOGlt EViD£,ICf 1 S PRDV lOft WiH(,/. n !l(' T.HE OCClJ?iH .lICE OF Bel .. 
SEXUAL AND APOMICTIC PEP'CC~CTI(N lh GUAYUlE. IPO"1115 P Rl~AR ILY 
INVOL VES GE~ERA1IVE &POSPCiY fOL lJ~ E D aT U~~EDUCED fSEuOC61 wy AND 
SINCE SOME fLOwE RS DH A GIVEN PLA NI S ~D~ t?D" ICTIC CEVElDP~EN T A~O 
OTHERS ON THE S A~ f PLA NT SHOW A SE X~ll a EP ~D(UCTIVE CYCLf, APOMIxIS 
IN GUAYUlE IS fAC UL TATI VE . 

GENETICS/PLANT SREEDING/PLANT ANAT D~Y 

358 

ESCOSAR., R. 

1910 

GUAYUlE AHD tTS P~Q P AG'TI ON (TRANSLATE O TITLEI. 

CUIDAD J UA REZ [STAtiON AG RIC OLA EXPEqIHENT Al. BOlETIN 25:1-30. 

SEEf CA (5)2189. 

PROPAGATION/"EXIC O 

ESSIG. £.Q~ 

19""" 

A NEW APHID ON GUAYULE A~D NOTES ON OTHER SPECIES OF CERCSIPHA. 

~IlG£R OIA 16C~)1177-18~. 

THE APHID CERJSIPHl CAlIFOR~ICA WAS COLLECTED FRO" GUAYULE AND VARIOUS 
OTBER PLANTS. 
SEE BA(19)404Z. 

IHSfCTS 
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360 

tROWM ~OT AND ROOT ROT OF GOA YULE. 

PLANT DiSEASE REPORTER 27(1)12-8. 

GUAYUlE PLANTS CROWN IN TEXAS ~ERE FOUND TO BE HODERA1ElY SUSCEPTIBLE 10 
TEXAS RCOI ROT (PHYHATOTRICHUR GnNIVORUH,. THE OISElSE WAS LESS SEVERE DH 
OLDER PLANTS THI~ THOSE eNE-YEAR-OLD. 
seEs 81(11)11288. 

PLANT l~J~RY/ROOTS/TEXIS/HtC~OORGA~lSHS 

361 

FAHTI, 0.0. zl At 

1961 

THE EKTRACTION OF RUBBER FRa~ G~lY~lE AND ~OK-SAGHYI GROWN I~ THE COUNTRY 
(ARGEnTINA). 

REVISTA Of IN~ESTIGACIO~fS 4GRiCOLAS {BUENOS AIRES) 1)l56Q-603. 

TESTS WIT~ DE~ESINITED GlAY~LE IUi6[R ~H&T GAVE RES~lTS COM'ARA8LE TO THOSE 
OBTAINED ~IT~ ~£VtA RU83ER A~£ OESCti6cO. 
SEEt HI (3315£81. 

RUBBER EXTRACTION/DERESINATIDN/RUBBER YIELD/C~E"lSTRY/SDUTH IHE~IC' 

362 

fEOCHEN~O, 6.A. 

1941 

THE BULLETIN OF DRY S~BTROPICAl CICPS (TRANSLATED TITLE!. 

SEt. BA(18}175CB. 

U.S.S.~./CUlTIVATIDN 

363 

19~5 

STUDIES eN 5,K'lE SIZF AND UUXBEq OF REPLICATES FOR GUAYUlE INVESTIGATIONS. 

COXPONENT ANALYSIS STUDIES INDICATED THAT I 12 'LANT-SAMPlE SIZE 'AVE LI~£ 
RESULTS FD~ 5~lve DRY ~E!GkT, ~E!GHT D~ ~UB!ERI A~O PERCENT OF RUBBER ALT~CLGH 
COEFFICIENTS Of VARIATION ~ERE tUllE Olff~RENT. I SAHPlE SIZE OF GRE&TER T~IH 
12 RESULTED IN liTTLE I~CREaSE IN I~FDR"jTIDN. 
5EEJ 6Al19J1731Q. HA (15)1744. 

PlA~T GRO.tH/RUBBER VIElD 
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36'-

19"6 

VARIABILITY OF CERTAIN SEED, SeEDlI~GJ AND YOUNG-PLANT CHARACTERS OF GUAYULE. 

U.5. DEPARTMENT OF AGRIC~LTUReJ TEChNICAL BULlE'lN 91911-25. 

PLANT 6REEOING IhVESTIG~lICN5 eN NU~EIDUS GUA!UlE STQAl~S SHOWED ¥ARIITiDN IK 
HINY ChARACTERS INCLUDING F~RCENT R~3SEQ. PLANT ~EI'H', E'RLINESS OF FLO~ERI~G, 
PLANT HEIGHT, PLJNT SP~EAD, ~E~CE~l seED GER~I~ATIDN. &NO TIHE OF E"ER0[NCE. 
SEE' 8A(21)12~1C. 

PLANT BR~EDING/R~9BEP YIELD/SEEDS!~EEDLINGS/PLA~T GRowtH 

36!J 

1930 

INSECTS INJURIOLS Te THE RESINlrf~O~$ PLANT GUAYULE (PARlhENIUH 
lRGENTAT~H, GRAY). 

SOVIET SUBTROPICS Z{3/41111Z-11~. 

INSECTS/PLANT INJURY/D.S.S.R. 

366 

FENDlER-STEGLITZ. G. 

1904 

AN ANALYSIS ~F (PUOE RUBBER (TRANSLATED TITLE). 

DEUTSCHE PHAR"lZEUTISCHE GESElLSCHafT, SERlthE 141208. 

CHEXISTRY/~U8eER eVAtlTY 

361 

FE\JSUt, I.C. 

1953 

fINAL REPD~l: NATURAL RUBBER EXTRICTION AND PROCESSING INVESTIGIITIDNS. 

U.S. SUREAU CF ,GRICULTURAL AND iNDUSTRIAL C~EHISIRY, WAS~IhGTCN, D.C. 
Ul P. 

RUBBER EX'~'CTION 



368 

FEUSTAl, I.C./CLARK, F.E. 

1951 
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OPPORTUNITIES TO GRO~ OUR OWN RU86Ek. 

U.S. DEPARTKENl OF AGRICULt~REI YEAR800K 1950-1951:367. 

UNITED STATES/CULTIVATION 

369 

FISCHER, H. 

1931 

RUSBER CDMPOSITIO~ EMPLOYING GUArUlE. 

U.S. PATENT 1,770,360. 

U.S. PATENTS/CHEXISTRY/~SES 

370 

f I SCHER, H. 

1932 

RUSBER CCMPCSITIC~S E~PLCYIN6 GuaYUlE. 

U.S. PITENT 1,644,467. 

U.s. PATENTS/CHEMISTRY/USES 

371 

FITIPATRIUt G. 

191.,2 

HEw HElIce CAN G~Ow RUB!EQ. 

HE\( "ExICe 20(30)111, 26-27. 

HEW MEXICO 

372 

fOlHJU., E. 

1931 

KA~A-KALA: THE REGION OF THE FDTURE (TRaNSLATED TITLE). 

TURK"EHOVCEDE~IE 515/6):~-lZ. 

U.S.S~i{. 
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313 

1946 

INVESTIGATION ON PAQTHENIOl, A SESQU[TEqpENE ALCOHOL fRO" GUAYULE. 

C~llfORNIA INSTITUTE OF TECHNOLOGY IPH.D. DISSERTlTIDN). 

CHEtH~TRY 

fORBIN, V. 

THE RUBBER PLANT Df THE HExleAN DESERT (TRANSL1TED TITLEI. 

"EXICO 

375 

fOS!C.ETTE. A.W. 

REPORT ON ~ILC GUAYUlE HARVEST IN BIG !END SE!TIDN CF TEIAS. 

«UNPUBLISHED). 

PlA~T DISTRIBVTIC~/JEIAS/~A~VESTI~G 

376 

1909 

TECHNICAL DETER~JN1TION OF CADUTCHOUC IN GUjYULE. 

JOURNAL OF EhG1NEERING AND INDJSTRIll C~E"ISTRY 111DI:735-736. 

THE PROCEDURES FOR DETERMINING fU66E~ HYDRJC&QBDN IN GUAYLlE jQE DESCRIBEr 
ALTHOUGH PiE?I~ITIO~ OF LNIFGR" SAMPLEi ~AS rIfFIC~LT. THE GDCUND SH~U9 ~&S 
EXTRACTED ~ITh l(flChE FeD JEHr[~'TICN AND RESIN REMOVAL FOlLO~EC ey BENZENE 
AND PRECIPITaTIGh kIT" AlCJHDL. 
SEE: CA (3))Ol? 

fuaSER EITRACTICN/DERESINATIDN/[HE~lS'QY 

317 

1909 

THE DISCOVERER Cf GUAYUlE. 
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1910 

TACKINESS IN CUAYULE RUSBER. 

INDIA RUS8ER JOURNAL 39:108-111. 

CHEHISTRY 

1910 

THE HANUFICTURE Gf "ECHINIC~L GU&<~LE. 

IHDIA RUBSER REVIEW 10(21:5l. 

USES 

380 

1911 

EXCREMENT Of GUIYULE-fED ININILS. 

USES 

381 

194" 

OIL SPRAY EXPERIMENTAL WORK. 

U.S. FOREST SERVICE, WASHINGTON, D.C., E"ERGENCY RU88ER PROJECT. 9 P. 
(UNPUBLISHED) 

382 

1933 

, RADICAL CHA"GE IN THE XETHDJS OF GUAYULE CULTIVATION (T'INSLATED TITLE). 

SDYETS~II KIUCHUK 2125-28. 

CULTIV1TIGH/U.S.S.~. 
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FROLOY, T.V. 

193Cf 
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RESULTS OF GUAYUlE CULTIVATIOH IN U.5.5.'. (TRANSLATED TITLE). 

SOYIET SUBTROPICS 2/J'5~-55)t17-&1. 

SEEz H'\ C9H61. 

CULTIVATION/U.S.S.R. 

FROlOY, T.V. 

19 .. 0 

GUAYULE CULTIVATIDN IN U.S.5.~. (TRAMSLATED TITLE). 

SOYIET SUSTROPICS ~{bB)135-)7. 

see: HI (10)279. 

CULTIVATION/U.S.S.R. 

385 

fRON, G./FRANOIS,--

1901 

GU1YULE, RUSBER PLANT OF MEIICD ('RA~SLAIED TITLE). 

AGRICOlTOR PRATIQUE OES CHAUDS 1(1):105-10Q. 

KEXICO 

386 

fUf~RI I.C. 

1942 

GUAYULE RUSBER IS THFEE ~EARS A_Af. 

PURCHASING 13170-73. 
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387 

1951 

WAR-TIME RUSBER EXPLOITATIon I~ TROPICAL IHE~ICI. 

EC~HOKIC aOTA"Y 5:311-337. 

SEE' HI (22)3092. 

E(ONOI1 Ie s 

368 

19'-2 

Guuua rtUilSER. 

CONGRESSIONAL RECD~D ee(27"A 4~1-44e~ 

L E'1 SLAT i Ofl 

389 

1913 

A BOTANICAL STUDY OF GU&YULE (T~A"SLATED TITLE). 

/'tEXICO DIRECTOR GEhltRHE DE AGUCUl TOR gOlfTHI 3(4) 1311-320. 

"EXICO/SY$TE~~rICS 

390 

GA.Rin-IER, E. J. 

19'-6 

SEXUAL PLANTS WITH HIGH CH~D"DSO~E NU~SEP F~O" AN INDIVIDUAL PLA"T 
SELECTION IN A NATURAL peputATION OF GUAYUtE AND KIRIDLA. 

GENETICS 311117-124. 

SEEO (OLUCTED F'1QI" ONE I!WIVIDliAl PlI.}H IH A ~UTU:u.t POPULATION Of 
GUAYUlE AND PARIClA RESUlTE~ IN PLANtS T~AT ARE CDHPLE)ELY SEXUIL A~D 
HAVE HIGH CHPCHCSCME ~U"BERS Of 80 DR "ORE. SEXUALITY WAS DEMONSTRATED 
8Y DATA S~OwING VARIATION IN PERCE~TAGE OF RESIN, PERCE~TAGE OF RU~ij~R, 
PERCENTaGE OF SEEJ GER~IN'TIDN, SIZE OF POLLEN GRAINS INO eTHER PLIMT 
HUSUREKENTS. 
SEEDS/GENETICS/PLANT 8REEDING 
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391 

1946 

WINO POLLINATION IN GU&YLlE 'ARiHE~IUH .RGE~T&'UH,G~". 

AH[RICAN SOCt£TY OF A'RD~OftY, JOURNIL 3S:~IIZ64-212. 

GUAYULE POLLE~ WAS C&RQIED BY T~E WIND ~GQE THAN 850 Yt~1S AT 5&LINt$, 
(ALIfeRN!I. ~DLlE~ G£~H!~AlING PJ~Ei ~&S FC~ND TO aEC~~s5E GRADUALLY VIT~ 
TIne UNTIL (M A95UPT DECREASE ON DAY SEVEN. 
SfE: SICZG}11072. Hk (17)>244. 

GENETICS/PDLLINA'ION/CllIFDiNIA 

392 

INSECT POLLINATION IN GUAYUlE, PAqlHfNIU~ 'RGENT'IU~j GRIY. 

'HERlel" SOCIETY DF I~RD"DftY, JCORN~L 39(3)IZZ~-2)3. 

IHSECT CClI..f(Ti[',S J', CliLlFJR';:!J, GVj.~JjU PlI.·iTH~C;S 5"'·J .. \£0 T,",lT XH.y CURlEe 
APPiREl/iLf VU":LE C,,',iYLJLE PDU .. ~~< 2)1. lrhl£1f BODlES. fiElD t.~i[) G;:;ctWJUSf 
EXPERIK~~'S ShC~£: I~~r LL~r!I~~ 2{fTLES. lWGVS auGS I~a ClCUR~ER BEETLES 
WERE EFFECTIVE ~rl~~~ CL~Rlf~S F~JM ~~f PlA~l TO lSGrHE~. 

SEEr BA(Zl)15451. hL (17)1501~ 

IN5ECTS/PClLrNATIDN/CALlfCQ~I' 

393 

19H 

STUDIES eN THE INHEa!ll~CE OF LPD~IJIS &hD STf~ILITY t~ T~E PROGENY 
OF TwO HYBRID PLL~TS IN THE GEh~S PLRI~ENIUM. 

GENETICS 32(3)1162-276. 

PROGENY OF ONE GULYULE-KIRIJLA HYBRID aEPR~~~C[l SfXUALLY. BUT P~~G~~Y 
OF A SECDND GUAYULE-rLRIClA HrBRIS kERE PLRTI!LL' A?C~ICT[C. CAIA 
SUGGEST T~~I FlllUif GF RE[~CTI~~, i~ILURE DF FEPTILIZ&TION. &~D 
PSEUDOGA~D~S CEVEL~?"EhT &~E CJNJRDlLEJ IhDE~[NDEhTLY .~c HAJC; FACTDRS 
fAVORING SEXUAL PRDCESSES ARE D~MINA~r. 

SEEI 8A(Zl'Z39E8. 

GEhETICS/PLANT BREEDING 

~Y~&HIt AS?ECTS OF WATe~ AV6ILA&IlIT, TO PLANTS. 

jmenustik
Best Available
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395 

19\9 

HYDRDCHLORIC ACID AS A fIXATIVE FOR ROnT TIP CHRO~OSOKeS. 

STAIN TECHNOLOGY 2\195-91. 

GENETIC SIlHIOT S 

396 

GE"'STEl, D.U. 

1950 

IS RESISTANCE TO VERIICILlIU" KILT I" GUAY~LE RELATED TO 'HROHOSOKE NUHSER? 

AGRONOHY JaURNAl ~l:310-311. 

SEEI HI (20)3050. 

'ENETICS/KICROORG'~lS~S/PLINT INJURY 

391 

GERSTEl, O.U. 

1950 

ON THE EFFE~T OF SPECIES FOREIGN POLLEN eN SELF-INCOMPATIBLE GUAYU~e. 

CENETIC S 351666. 

GENETICS/PDLLINATICN 

398 

GER;;;Hl, O.U. 

SELF-INCD~PATI8ILITY STUDIES IU GUAYULE. II: INHERITANCE. 

GENETICS 35(4J:4~Z-506. 

STUDIES OF A FAMILY ~F DIPLOIDS I~DICiTEO THAT PAREHTS AND 
RECIPRO~&l PRCGENJES wERE SELF-INCOMPATIBLE. CROSSES BET~EEN 
PROGENIES DR e£T~EEN PARENTS AND PRC5E~Y WERE EITHEP COHPATIBlE 
OR INCOMPATIBLE GNE WAY CR ~ECIPROCAlLY. ANO THiRE APPEARS TO 
BE ONE SERIES OPPOSITIONal ALLELES. 
SEE- 811.(251115. 

GENETICS/PLANT BREEDING 
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399 

GERSTEll O.U./HA""OND, 8.L./KIOO, c. 
1953 

AN ADOITIO~Al NOTE ON THE !NHERITANCE OF APOHIXIS IN GUAYULE. 

80TANICAl GAZETTE 115(1,169-93. 

EXPERIMENTAL CROSSES kITH GUAYUlE INOIC~TE THAT APOMIXIS IS BASED Ot~ 
AT lEAST 4 RECESSIVE GENeS, A HIqIHUn OF 2 CONTROLLING THE OCCURRE~CE 
OF RE~U~TIQH AND Z THE REOUIREHENT FOR FERTILIZATION. 
SEE' 8A(Z6)12709. 

GEN~IICS/PlANT BREEOING 

400 

GERSTEL, D.U./ftISHANEC, ~. 

1950 

ON THE INHERITANCE OF 190"1115 IN PIRTHENIUH ARGENTATUH~ 

BorANICAl GAZETTE 112(1'196-106. 

THE RESULTS Of NUMEQGUS CRGSSES I~OICATED THAT 'PO"1115 IN GUAYULE ~AS 
GENERAllY l)EHR~INEO BY TI1E GHiCTYPf, RUT T!if LEVEl OF POlYPUHOY ttAY liODHV 
THE EXTENT OF NON-REDUCTlaN AND NON-FERTILIZATION IN FACUlT'TIVE IPoHleT5. 
SEE: BACl5)114. HA (30'946. 

GENErICS/SYSTEMATICS 

1t01 

1950 

SELf-INCOMPATIBILITY STUDIES IN GUIYUlE. II POLLEN-TUBE BEHAVIOR. 

JOURNAL Of HEREDiTY 41(2):~9-55. 

POLLEN FROM SELF-INCGMPATISLE DIPLDID GUAYULE GEPHIN&TES AT A VERY 
LOW RITE. THE FE~ POLLEN TUBES THAT IRE FCRMEO GENERALL) FAIL 10 
PASS BEYOND THE PAPILLAE Of THE SIIGH'TA. 
SEe. BA(24)256€b. 

POLLINATION/PL.NT 6REEOING/GENETICS 

~oz 

1931 

~E NOw GRO~ OUR OWN QUBSER; HEXICO'S WILD W£ED, GUAYULE, RAISED ON 
5600 ACRES IN CALIFORNIA. YIELDS PRECIOUS lATEX. 

POPULAR SCIENCE ~aNT~lY 119(1)118-19. 

ClLIFORNIA/CULTIVATIOH 
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-\03 

GONZALEZ lAGUINGE, E.H_ 

19S1 

GUAYULE AND ItS CULTIVATION (TRAHSlATEO TITLE'. 

BOLSA DE CEREALES (8UENOS AIRES), REVIS" 38(Z020119, 16) (Z021"" 6. 

CUL1IVATIOHISOUTH AMERICA 

1951 

HACHINES FOR HARVESTING RUBBER-BEARING PLANTS (KOK-SAGHYZ AND GUAYUtE) 
(TRANSLATE3 TITtE'. 

SEl'KHOlHASHINl 4~10-13. 

HARVESTING/U.S.S.R. 

-\05 

GOTTlIEB, S. 

STUDIES ON A GROWTH INHIBITOR IN GUAYULE. 

CALIFORNIA INSTITUTE OF TECHNOLOGY 'PH~D. DISSERTITIOHJ. 72 P. 

PtANT GROWTH/PLANT PHYSIOLOGY 

1,06 

1952 

PREPARING CRUDE RUBBER TEST SPECIH~NS FOR OXYG~N-A8S0RPTION KEASURE~ENTS. 

ANALYTICAL CHE"ISTRY 2~11648-16~9. 

CHEHISTRY/RU8BER QUALITY 

1t07 

1952 

DETERMINATION OF RUBBER HYDROCAk80H BY A MODIfIED BROHIHATIOH METHOD. 

ANALYTICAL CHEMISTRY Z~15Z9-53Z. 

RUB8ER EXTRACTIOft/CHEfllSTRY 
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#t08 

'REEVE~-CARPENTER, C.F. 

1938 

AMERICAN-GROWN RUBBER. 

COMPRESSED AIR MAGAZINE ~3J5601-5603. 

UNITED STATES 

1t09 

GRIFFITH, P.H. 

1901 

RUBBER FRO" THE YULE PLANT IN HEXICG. 

MONTHLY CONSULAR tHO TRIOE REPORTS 651315. 

HEXICO 

ItlO 

GROCE, Gae. 

19H 

OUR NATIVE RUBBER. 

CENTRAL "ANUFACT~RING DISTRICT MAGAZINE. AP~Il. P. 19-41. 

H1 

GROSS, L.S./PERRY. E.l. 

19"5 

FORESTERS AND GUAYUlE. 

JOURNAL OF FORESTRY 431871-676. 

AN ACCGUNT OF GUAYU~E PRODUCTION AND HA~VESTING UNDER THE EHERGENCY 
RUBBER PROJECT IS PRESENTED. TOPICS INCLUDE GUAYULE SEEC, NURSERIES, 
PLANTATION CARE, HAPVESTING, SURVEYS ISO INVENTORIES, RUBBER EXTRACTICN, 
AND HANAGEKENT PROBLE~S. 

SEEDS/CULTIVATION/PLANTING MANAGEMENT/RUBBER EXTRACTION/~ARVESTING 



U2 

GRUBERG, V.L. 

19-\3 

RUB8ER. 

FLIGHT ~)(1776'JI3-18. 

seEr aAI18'11779. 

CULTIVATION/RUSBER YIELD 

1tl3 

GRUNFELO .. o. 

1936 
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THE OLD IND THE HEW REGARDING RU6DER PLANTS (TRANSLATEO TITLE). 

SEEs CA (30)7905. 

U.S.S.R 

GUGliElMINETTI, S. 

1936 

GU1YULEI RU8BER PLANT CULTIVATION IN ITALY AND HER COLONIES 
'TRANSLATED TITLE). 

COSTA AZZURRA lGR!CULTOR E FLOREAlE 16(2)132-~O. 

CULTIVATION 

H5 

HA1GEH-SHIT, 1.JJfOUG, C.T.O. 

1948 

CHEMICAL INVESTIG.TIOU OF GUAYUlE. II: THE STRUCTURE OF PARTHENIOL 
A SESQUITERPENE ALCOHOL fRGM GUAYULE. 

AHfRICAN CHEHICAl SOCIETY, JOURNAL 70:2075-2079. 

PARTHENIOl, (15 HZ4 0, M. 127-128 DEGREES C. IS NOT REOUCED BY SODIUM 
IN AM OH, DOES NOT QEACT ~ITH MALEIC A~HYDRIDEI AND DOES NOT SHOW ANY 
CHARACTER!SiIC ABSORPTION SPECTRUM MAXIMUM OR MINIMUH IN ETHYL AlCCHOl. 
THE STRUCTURE IS SHDWN. 
SEEs Cl {4ZJ774Z. 

CHEMISTRY 
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194" 

CHE~ICAL INVESTIGATIONS IN GUAYULE. II ESSENTIAL DIL Of GUAYUtE, 
PARTHENIU~ ARGENTATUH GRA'. 

AHERICAH CHEMICAL SOCIETYt JOURNAL 66:206e-2074. 

VARIOUS GUAYUtE PLANT PARTS wERE ANALYZED FOR T~EIR ESSENTIAL OIL ~HICH 
WAS THEN SEPAkATED BY DISTILLATION INTG 45 FA1CTIONS. ESSENTIAL OIL 
COHTEMTS PANGEO FROM 0.11 PERCENT IN WOOD TO 1.04 PERCENT IN LEAVES. 
SEEI 8.(19'9467. CA (3~IIOlq. 

CHE"ISTRY/PlINT PHYSIOLOGY 

"17 

HIASIS, F.iC. 

19"" 

STAINING RU8BER IN GROUND OR HILLED PLANT TISSUES. 

INDUSTRIAL AND ENGINEERI~G CHEXISTRY 161480=481. 

A STAINING TECHNIOUE USEFUL IN T~E MICROSCOPIC [XAM[NATION OF 
kUS9ER IN GROUND GUAYVLE TISSUES IS DESCRIBED. PRETREAT"ENT IS 
FOLLOWED 8Y DIFfERENTIAL S"IHI~G ~lT~ SUDAN IV '~D IODINE GREEN. 
SEEI CA (38'4470. HA (1412002. 

CHEMISTRY/PLANT ANATOHY 

418 

HAASIS, F.w. 

19"5 

SOME STAINING TECHNIOUES FOR GUAYULE STUDIES. 

STAIN TECHNOLOGY 20137-44. 

A VARIETY OF STAINS SRE SUGGESTED FOR H"CROSCOPIC STUDIES ON TISSUES AND 
SECRETIONS OF G~AYULE, INClUGING POIRRIER'S BLUE. SUOAN iV, AND TITAN YEllC~ 
FOR PLANT SECTIONS AND GRGUNO TISSUES. SUDAN IV IS SUGGESTED FOR RU88EP IN 
PLANT SECTIONS. 
SEE' 8A(19)14302. 

CHEMISTRY/PLANT tHATOHY 

419 

19lt5 

DIRECT SEEDING OF GUAYULE. BELL RANCH. INDIO, CALIFORNIA. 

(UNPUBLISHED). 18 P. 

SEEDS/CALIFORNIA/PLANTING HANAGE~ENT 
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~20 

HAlll H.~./GOOOSPEEO, T.N. 

1919 

A RUBBER PLA~T SURVEy OF WESTERN HORT~ ARiRlCA. 

UNIVERSITY OF CALIfORNIA, PUOLICATIGNS I~ 80TAH' 7:159-176. 

SEEI CA (1~J656. 

RUBBER UHf) 

ItZl 

1921 

RUBBER COHTENT Of HO~TH AH['leAH PLANTS. 

CARNEGIE INSTITUTION Cf hASHIHG10H, PUBLICATION 31]:1-65. 

GUAYUlE ~'S ONe OF zzs stllH AHERICIN PLANTS A~ALYIED FOP P~BBEI CC~TEHT. 
HATIYE ShRUGS YIELDED AN IV[QAG£ 10 PERCENT RU9SE~ '~D SEGREGA'ION If 
SUPERIOR SlR'l~S LED TO Ih INCREASE IN FIElO-G_DW~ PLANTS TO 18 PERCENT 
RUBBER. 

RUBBER YIELD/PLAU' SREEDI~G 

422 

HAKI1, T.t. 

1912 

GU1YULE INDUSTRY, 

U.S. BUREAU OF "ANUfACTURE~S DAILY CONSULAR AHO TRADE 
REPORTS 151188):142-743. 

HAHHOND, B.L. 

1948 

1948 GUAYUlE SEEO COLLECTIONS fROM MEXICO. 

'UNPU8LISHED'. 40 P. 

SEEDS/HEX Ice 
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1959 

£FF£CT OF GISeER£llIN, SDDIUH HYPOChLORITE, LIGHT, AHO PLAHTI"' OEPTH ON 
GERHIHATIOH Of GU1YUlE SEED. 

AGROHONY JOURNAL 51(10)'621-623. 

GUAYUl( fH!!YO AND IN"ER SEED COAT cnR~ANCY ~EQE SQOKfH BY OAYLIGHT OR 
6I88EnELll~ DURING A Gfl~!HATI0~ PiRIDD OF 3 wEEKS. GERHINAIICH RATES 
INCREASE IF SEEO PlAHflhG DEPTH IS REDUC ED a ECAUSE OF INCREASEO lXPOSU~E 
TO tIGHT. 
SEE' BAI35J301Z1. Hl (30}94b. 

StEOllNGS/PlANi GRO~TH/Pl'HTING "A~'GEHE~T/PLAHT PHYSIGlOGY/SE£OS 

196' 

RESEARCH OH GUAYULE (PARTHEHIUH AtGE HiITUn, ) Q4 2-1959). 

u.s. DEPARTHENT Of AGR[C~lTURE, WlShINGTOn, G~C., AGRICULTURAL PESEARCH 
SERVICE# TECHNICAL BULLETIN 1327:1-151. 

A SUMftARY UF RESE6~CH ON GUAYUlE SY lGENCIES OF TkE U~5. DEPARTHEHT OF 
AGRICULTURE IS PRESENTED fROp !pE I ~ [TIL ' [Q" DF THE i~ER'ENCY ~U88 ER 
PROJECT I~ lq42 lNTIl T~E FINAL PHASE OF POS T-WAR IESE'RC~ IN 195Q. THE 
LITEI I TUi E REVI[ . INCL UD ES HISTORY. IGrAHY, CUlTI/liI QH, CROP RESEJRCH, 
PROD UCT IDN RESEA~CH, S ~RU8 PROCESSi NG , COSTS OF PRGDUCtItH AND IH eXTENSIVE 
aIel IOGRhPM'i. 
seEr &l{~7)lOQ3q8. Hl (36)1686. 

s!8110GUPHIES ICUL TIH nGrUfCONCl11CS/ ltusa tR EXTRlClIOl1 

HANSEN, !./lE BEAU, 0.5. 

191t3 

STUDIES IN COftPC UNDI NG GUAYULE ~UBaER. 

INDIA RU8BER WORLO 10bt~~1-~'9; 1071568-570; 108'37-39. 

CHEKISTRYiRUe8ER OUALITY 

1,27 

19H 

DIRECT SEEDING TRIALS. BAKERSFIELO DISTRICT. 

fUHPUBlIS~EO). 20 P. 

SEEDS/PLANTING HLNlGE~ENT/CAlIFOR~IA 
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RUS6fR IN MEXICO. 

HONTHlY CONSULAR I~O TRADE REPORTS 62(234,1378-319. 

MEXICO 

fUf(PIES, C. 

190) 

INFORrilllON ON KI"DS OF RU8!ER 'TRANSLATED TITLE). 

DEuTSCHE CHEMISCH£ GESElLSCHIFT BERICHTE 36(9':1937-1941. 

"30 

HASSIO, W.Z. 

X-RAY DIFFRACTION PATTERNS AND C~E~IC&L o~OPE.TIE5 D~ A FRUCTOSAN 
ISOLATED F~O" G~I'ULE BY ~ATEI EXIRACTIO~ iNDICATE THAT IT IS 
IDENTICAL WIT~ INULIN. 
SEEt ~A(1~1946e. CA '3~)Z15. 

CHEMISTRy/PLIN' PHYSIOLOGY 

HI 
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1t3Z 

HAUSE~, E.A./lE BEAU, o.S. 

19"2 

STUDIes IN COKPOUNOING GUAYUlE RUB8ER. I. 

INDIA RUBBER WORLD 1061~~7-~4q. 

CHEHISTRY 

,.33 

HAUSER, E.A./LE BEAU, O.S. 

19"3 

STUDIES IN COMPOUNDING GUAYULE RUBBER. II. 

INDIA RUBBER WORln 107:568-570. 

CHEtUSTRY 

" 3" 

HAUSER, E.A./LEBEAU, O.S. 

191t3 

STUDIES IN COMPOUNDIHG GUAYUlE RUBBER. III. 

INDIA RUBBER WORLD lOe:37-39, 44. 

CHEI1ISTRY 

1t35 

HAUSER, E.A./lE eEAU, O.S. 

1946 

XOtECULAK FRACTIONATION BY DIFFUSION OF GUAYULE AHO CRYPTOSTEGIA RU8BER. 

Ito-DU RUBBER WO R L 0 llO 1601-602, 604-605. 

CHEMISTRY 
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19~O 

REPORT OF THE CHIEF OF THf BUREAU OF AGRICULTURAL lhO INOUSTRIAL 
CHEHISTRY, 11149. 

U.S. AGRICULTURAL RESEARCH A~XI~ISTRITtD"t ~ASHI"GTONI D.C. P. 11-98. 

PROGRESS IS RfPCRTEO ON RUBSER EXfRACTIC" AhO OERESINA1ICN IN 
FRESHLY HARVESTEO GUAYUlE. 
SEEs HA (20)3438. 

OERESINATION/Rue8ER EXTRACTION 

HILBERT, G.E. 

1951 

REPDRT OF T~E CHIEF OF .HE 8UREAU OF AGRICULTURAL 1"0 INDUSTRIAL 
CHUH STRY J 1950. 

U.S. AGRICULTURAL ~ESEARCH ADMINISTRATION, ~'SHINGTD~, D.C. P. 11-125. 

PROGRESS IS REPORTEO ON HEW METHODS OF GUAVUlE RUSSER ExTRACTION. 
SEEt HI 12Z)32~2. 

RUbBER EXTRACTION 

H8 

HILDRETH., A~C. 

19106 

RECENT ADVANCES IN GUAYULE GROWING. 

INDIA RUBBER ~ORLD 1110(1):55-59. 

POTENTIAL AREAS FOR PLAN1!TION GRCWTH OF GUAYULE IN THE UNITED STATES AND 
ITS ECONOMIC I"PLICATICNS ARE DESCRIBED. RECENT TECHNICAL DEVELOPPENTS ARE 
DISCUSSED FO~ GlAYULE SEED COLLECTION, CLEANING, STORAGE, SEEDING, IRRIGATleN, 
WEED CONTROL AND HAP~ESTING. 
SEEs 61(20)13771. CA (40)4240. 

PLANTI~G HANAGEHENT/PLANT GROwTh/RUBBER YIELD/CULTIVATICN/UNITED STATESI 
HARVES TING 
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191t6 

ANHUAL ~EPORT FOR THE PHOENIX, ARIZONA eXPERIHEHTAl AREAS PERIOD OF 
HARCH 1, 1944 TO APRIL 11 1945. 

(UNPUBLISHED'. lez p. 

ARIZONA/CULTIVATION 

1907 

GUAYULE RUBBER (PARTHENIUH ARGENT,TUM, A. "AY). 

KEw ROYAL 80TANICAl GARDEN, BULLETIN OF MISCELLANEOUS INFORHATION 7=285-294 • 

• '11 

1945 

GUAYULE - AN l~ERICAH SOWRCE OF RUBBER. 

SCHOOL SCIENCE AND HATHE"ATICS ~5:615-bZZ. 

UNITED STATES/ECONOMICS 

19H 

AMERICA'S RUSBER FARMS. 

fORBES 48(9)112-13. 

UNITED STATES/CULTIVATION 



1943 

RUBBER FRO" THE fARH. 

HATIO~ 156:520-521. 

CUlTIVATIO:~ 

19H 

- 132-

EFFICIENT ,PPARATUS FOR LE~CHIUG SA~PLES WITp WATER. 

INDUSTRIAL AND ENGINEERING C~EnfslRY, ANALYTICAL EDi~I~~ 19:808-809. 

CHEMISTRY/RUBBER EXTRACTION 

1947 

RU8BER DETERMINATION IN YOUNG GUAYULE= STUDIES ON THE SPE"CE-CALO~ELl 
HETHOD. 

aNALYTICAL CHEMISTRY 19:313-317. 

A ~DDIFICATICN Ie S~CPTE~ A~D SI~PlIFY T~E SPENCE-~LD~eLl "ETHDD FD~ 
EXTRACTING RLeeER FROM GLAYULE 15 RECD""E"DE~ BASI ON EXPERIE~CE IN 
ANALYZING 50,000 5~~ue SIMPLES. 
SEE: BI(22)7344. (1 {~1)4943. 

RUBBER EXTRACTIDN/RUSBEq YIELD/CHE~ISTRY 

1926 

GUAYULE RUSSER. 

U.S. ~UREAU OF FOaEIGN A~D DDHESTIC CD""ERCE. WAS~INGTC~, D,C" 
RUBBER DIVISION, SOECIAl CIRCULAR 121011-3. 

Ie Ie 7 

HOl T, E.G. 

1942 

~EXICO AN IMPORTANT SOURCE DF GUAYULE RUBBER. 

U.S. BUl?Et.lJ (iF fO;(fI('!' AND DO,I1ESTlC cmHl~RCE, WASHl!NGTC~c.f o.c., 
RUBBE~ DIVISIDN, Cla:Ul&R 29ill:15. 

MEXICO 
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HOOVER, S.R./ALlEH, P.J./~AGHSKl, J. 
191t6 

6UAYULE RUBBER &Y FER~EuTATION. 

u.s. PATENTS/RU8BER EXTRACTION 

1928 

GUAYUlE SHlU,JB J.S A SOURCE LF CRUlE if.HI8BH SUPPl Y. 

OUNiS INTERNATIDNAL QE~IEW 51!)9-41. 

\50 

1942 

PRElI"I~ARY EVIDE~CE SUGGESTS GVIYUtE HAY ~E -eSISTAnT TO THE 
~DOT KNOT hEMATODE. 

PLANT OISEASE REPORTER 20=476. 

PLANT INJtH,(Y 

1944 

RESISTANCE OF GU1YULE TO RG~l-INDT NfH1T:OE. 

PHYTOPATHOLOGY 34(8):766-767. 

GUAYULE TRANSPLANTS ~ERE FOUND TO BE ~IGKLY Rt ISTtNT TD ROOT-XHDT MEHArG E 
{HETERC:EiA YARl(~I' ~~~h JNLY ~E~Y SLIGHT I~i :T'IICN CCC~RREC AfTER 19 t~TH~ 

OF GRC~!H IN HEAVILY ih?fCTED SGIL. TRIALS WE £ CONDUCTED AT TH~ t~IVE~S TY CF 
ARIZOhA. 
SEE' 81(18iZO~29. HI (15)183. 

PLAN7 INJURY/RDCTS/ARIlONA/PAkaSITES 
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HUHIE!h II.S. 

nlt9 

fIHAl REPORT ON IGPCNt"IC EXPERIMENTS. 

(UNPUBLISHED'. 99? 

CUl TIVI.7 iDl1 

1958 

CLIPPING IS & METHOD Df ~ARWiSIIHG GUAYULE FOR RU8BER. 

u.s. OEPIRT~EHr DF AG?ICULi~REf ~~DDUC'IDN ~~SEARCH REPORT 24'1-11. 

CLIPPING ~UAYLtE PL'~TS 2 I~CMfS j!~WE GRQ:··D AFTEq 5 Ie t 'EA~S IN 
THE fIElO ~'H' ':CMPlfH }'J.~VC1;.riG ; TO 1.. rEUS lli!:iR YELOED ~a~E 
RUBBER THI~ r?J~ UNCllPPED iLANVS C(HPLETELY h&RVESTED aFIE' 5 TC 6 
YEARS FOL~~~f~ BY QfPlA~Tlh4 'Nt CD~PLE'E HI_VESTING 1 Te 4 YEiRS 
LATER. H;.'r! ;.;EGU.£t::ITIGf1ll/iJ.S HSl IF CLIP:?I~jG ",as om'E DeRING THE 
wWTER o:;'u'.j PH!HJO. 
SEEI EA(;3'lQZ52. ~A (30)2~2b. 

RUBBER YJELD/CUlTIWITION/PLANTIU6 HANAGE"ENl/hARVE511NG 

HUNIER, '.S./~ElLE', O.J. 

19"4 

THE RESPONSES OF MURSERY-C~O~~ G~.Y~LE ~EEDlI~G~ TO VARIOUS LEVELS AND 
COHBINITID~S OF N. P20~, iND ~2G lPPLIEJ TO THE CHUALAR LO,H selL. 

I~NPU8lIShfDI. 13 P. 

SOIl-WATER-PLANT RElAllCNSHIPS/SEEDLIHGS/PLANT PHYSIOltG' 

194> 

THE RfS?fNSES OF GUAYULE NURSERY SEEDt:N;S TO IkE sr·C~lLED "INOR ELEMENTS. 

IUPPUBL.SHEDI. 8 P. 

SEEOlINGS/SOIl-WArf~-PlAHr RElATICNSH<f$/PlANT PHYSIOLOGY 
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HUNTER, A.S./KElLEY~ O.J. 

19\6 

A NEW TECHHIOUE FOR STUDYING THE ABSORPTION OF HOI STURE AND NUTRIE!ITS FRCft 
SOIL BY PLANT ROOTS. 

SOXL SCIENCE 62'~~1-450. 

RODTS/SOIL-WATER-PLANT RELATIONSHIPS/PLANT PHYSIOLOGY 

'HINGES IN CONSrRUCTICN OF SOIL MOISTURE TENSIOHETERS FOR fIELD USE. 

SDIL SCIENCE 61:215-211. 

SOIl-WATER-PLAUT RElATIONSHIPS/Y.~ISYURE ST~ESS/PlANT PHYSIOLOGY 

1946 

THE €ROWTH AND RUBBER CONTENT OF GUlYULE AS AFFECTED BY VARIATIONS IN SOil 
HOISTURE STRESSES. 

AMERICAN SOCIETY OF AGRONOnV, JOURNAL 36(2):116-134. 

THE EFFECTS OF DIFFERENT Sell MClST~RE LEVELS ON FIELD-GROWN GUAYULE WEPE 
INVESTIGATED AND AN INVERSE RELATID~SHIF BETwEEN SHRue DRY WEIGHT AND PERCENT 
RUE8ER YIELD ~iS FOUND. ALTHOUGH fERTILIZATIO~ INCRE6SED THE SHRue DRY ~EIGHT, 
THE RUBeE~ YIELD DECREASEO AND SOIL MOISTURE DIfFERENCES HAD LITTLE EfFECT eN 
PERCENT RESIN. 
SEEi 3A(ZO)8961~ CA (40J2Bb8. HI (16)873. 

~OI5TURE STRESS/PlA~T GRCWTH/RUEBER YIELD/SCIL-WATER-PLANl RELATIONSHIPSI 
R~SJNS 

HUTCHINSON, J. 

1913 

PARTHEH!U~ ARGEHTATUH, A. GRAt. 

HOOKERS leONES PLANTARUH, SER.4, lO~2998iI1-3. 
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lt60 

INTERCONTINENTAL RUBBER COHPA"' 

1926 

REPORT TO STOCKHOLOERS CONCERNING l~E COMPLNY, ITS PROPERTl ANO BUSINESS. 

SAME AS AUTHOR, 

ECOtcOtHCS 

E1 At 

19)0 

NEW FACTS ON THE STUDY Of RUtBER-BEARING PLANTS OF THE RUSSIAn SOVIET 
REPUBLIC (TkANSLtTED TITLE'. 

KAUTSCHUK 6'237-239. 256-256~ 

seEs CA (l5'170lt. 

U .. S.S.R. 

1931 

RUBBER, A CROP WITH PGSSIBILIIIES. 

HlIIOHIS BUSINESS 19(1):27-30, 110. 112. 

USES 

Al6) 

1946 

COLO TOLERANCE Of GUAYULE. 

U.S. FOREST SERVICE, ~ASHINGTDN, D.C., EMERGENCY RUB8ER PROJECT. 39 P. 

WINTER SURVIVAL IN GUAVULE IS HIGH IF IT 8ECOKES H~ROENEO BY PROGRESSIVELY 
LOWE~ TEMPERATURES IN THE fALL AND IF thERE IS A CONTINUANCE OF LO~ 
TEMPERATURES O~RING THE ~INTER SO THAT DOR~ANCY IS NOT B~D~EN. I' ITS 
NORTHERN LIMITS Of DISTRI8UTION, GUAYULE SURVIVES OCCASICNAL TE"'ER1TUQES 
OF 0-5 DEGREES F. 
SEe' 8A(21)15~5l. 

TEMPERATURE EfFECTS/PLANT INJURY 
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JIHENEZ AIZPURUA, A. 

1958 

CULTIVATIon OF GUAYULE AND PRODUCTION OF VIPGIN RUBBER. (lRANSLATE3 
TITLE' • 

HONTES (HADRID' 1~:401-409. 

HIGH RUBBER YIELDS FRon EIGHT VARIEIIES Of GUIYULE WERE 
GROWTH OF THE PHLOEM AND INVERSELY 10 GROWTH OF XYLEH. 
STIMULATED RUBBEP ACCURUlATION ANJ PLANTS GRDW~ IN FUll 
ASOUT TWICE AS KUCH RueSER AS T~DSE GROWN IN SHADE. 
SEE: 61{33JIQZ53. HA (30)412b. 

CLOSELY RELATED TO 
A LONG DRY SUHMER 
SUNLIGHT PROOUCED 

RUSSER YIELD/PLANT GRDWTH/TEHPERATURE EFfECTS/CULTIVATION 

465 

JOHNSON, B.L. 

HIGH RUBBER YIELDING SELECTIONS FRO" A NATURAL POPULATION CF GUAYULE. 

AGRONOMY JOURNAL 42=345'1350. 

GUAYULE ACCESSION 4265, COLLECTED FRO" 5 NATIVE PLANTS IN DURANGO. HEXICO, 
WAS HUCH SUPERIOR TO COMMERCIAL VARIETY 593 IN PLINT HEIGHT AND SPREAD, 
AHO RUBBER ANC RES:N CONTENT AT 2 AhD 3 YEARS. THE PROBABLE eCCURRENCE OF 
,POHICITIC TYPES ~S DISCUSSED. 
SEEt HI (20)3047. 

RUBSER YIELO/OISTRI~UTION/SYSTE"ATIC5/GENETICS/PlAN' DISTRIBUTION/ 

1948 

RECOVERING RUBBE~ FRO" GUAYUlE SHRUS. 

SEEr 8&(22)17134. 

u.S. PATENTS/RUBEER EXTRACTION 

467 

1948 

RECOVERY OF RUBBER LATEX FRO~ GuAYUlE SH~UB. 

INDUSTRIAL AND ENGINEERING CHEHISTRY 40(5,t864-B85. 

RUBBER EXTRACTION 
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468 

JONES, E.P. 

• 
PRocess OF CONCENTRATING AQUEOUS RUBSER DISPERSIONS 8Y CENTRIFUGING. 

u.s PATENTS/RUBSER EXTRACTION 

KAlASHNIKOV, V.K. 

1930 

A CONTRIBUTION TO THE FIOLDGY Of FLOWERING IN PARTHEHIUH AREENTATUH, 
GRAY (TRANSLATED TITLE). 

TRUDY PO PRIKLADNOI, GENETl~f, I SELEKTSII 2'(3)183-96. 

PLANT PHYSIOLOGY/U.S.S.R. 

410 

KALASHNIKOV, V.H. 

1931 

A CONTRIBUTION TO THE "ETHCDS OF 6REEOING THE GUAYULE (PARTHENIUH 
ARGEHTATUH, GRAY) (TRANSLATED TITLEI. 

TRUDY PO PRIXlAONOl, GENETIKE, I SElEKTSII 21(2)I~uq-560. 

PLAi!i BREEDING/U.S.S.R. 

KAUFFMAN, E. 

191,2 

GUAYULE, THE ViCTORY RUSBER. 

AMERICAN FORESTS 48(2)172-13, Sit, 92. 

SEEI CA (36)2754. 

HZ 

KAVBI, 8./ZElNICEK, A. 

1936 

RESULTS OF EXPERIMENTS ON THE CULTI~ATION OF THE RU8BER-SEARING PLAHT, 
PAR~HEHIUK ARGENTATUM, GRAY, IN 'HE YEARS 1932-1935 (TRANSLATED TITLE). 

CESKOSlOVENSKA AKAOEMIE ZEHEOEL$){A PRAGUE, VESTNIK 12(617JI475-4ao. 

CUL nVA TlOH 
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1952 

ERIOPHYID STUDIES xx. 
CALIFORNIA OEPARTMENT OF AGRICULTURE, BULLETIN 411147-148. 

PUNT INJURY 

194, 

FERTILITY EXPERIMENT ON FIELD-GROWN GUAYULE. 

(UNPUBLISHED'. 84 P. 

PLANTING HANAGEHENT/SOIL-WATER-PLAHT RELATICNSHIPS 

KELlEt, O.J./HUNTER, A.S./H08BS,C.H. 

1945 

THE EFfECT Of MOISTURE STRESS ON NURSERY-GROWN GUAYULE WITH RESPECT 
TO THE AMOUNT AND TYPE OF GROWTH AND GRO~TH RESPONSE ON TRANSPLANTING. 

# 

AAERICAN SOCIETY Of AGRONOMY, JOURNAL 37(3)IIQ4-Z16. 

EXPERIMENTS IN CALIFORNIa INDICATE TKAT GUAYULE NURSERY PLANTS GRa~N 
UNDER HIGH MOISTURE STRESS ARE SMALLER. BUT HAVE HIGHER TRANSPLANTING 
SURVIVAL RATES 'NO CAN Be T~ANSPLANiED ANY TIHE OF YEAR ~ITH LESS NEED 
FOR WEEO AND DISEASE CONTROL THAN PLANTS fROM GENEROUSLY IRRIGATED PLOTS. 
ROOT PENETRATION UNDERlOw AND HiGH MOISTURE STRESS wAS A80UT 3 liZ TO 
~ FEET 9 

SEE- 8A(19'14303. HA (15)069. 

nOISTURE STRESS/PLANT GROwTH/CALIFORNIA/PLANTING HANAGEHENT/IRRIGATION 
EFFECTS 

476 

KEllEY, O.J. HAL 

191t6 

INCREASED RUBBER PRODUCTIQN FROH THICKLY SEEDED GUAYULE. 

AHERICAN SOCIETY OF AGRONOMY, 'GURNAL 381711589-613. 

UNDER EXPERI~ENTAL CONDITIONS, THE GREATER THE DENSITY OF GUAYUlE PLANTS, 
THE GREATER THE YIELD OF ~U8BER. ALTHOUGH THE RESULTS uf OIfFERENCES IN 
IRRIGATION AND FERTILIZATION DEPEND ON SOIL AND CLIMATIC CONDITIONS, THE 
ADDITION Of NITROGEN GENERALLY INCREASED VEGETATIVE GROWTH, SUT DECREASED 
PERCENT RUP3ER. 
SEEI S1(20'18434. HA (17)245. 

PLANTING MANAGEMENT/RUSBER YIELD/PLANT GROWTH/IRRIGATION EFFECTS/ 
SOIL-WATER-PLANT RELATIO~SHIPS 
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KIefFER, D.L. 

19'tl 
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GUAYUlE, OUR OWN WARTIME RUBBER CROP. 

PACIFIC RURAL PRESS AND CALIfORNIA FARMER 1417"276. 

1916 

GUAYULE AND INDUSTRIAL PREPAREONESS. 

"ET1LLURGICAl ANO CHEHIC'L ENGINEERING 15(10)1563-566. 

SEE! CA (11)307. 

USES 

1t79 

KING, A.H. 

1917 

RUBBER SITUATION. 

"ETALLURGICAL AND CHEMICAL ENGINEERING Ib.99. 

1r80 

KlRC HOFF, F. 

1936 

THE ROLE OF RUBBER HYDRO-CARBON IN THE PLANT (TRANSLATED TITLE'. 

KAUTSCHUK 12(3,145-48. 

CHEMISTRY/U.S.S.R. 

1r81 

KIRKWOOD, J.E. 

1909 

GUAYULE RUaBER INDUSTRY. 

SCIENTIFIC A~ERICAN 10(21:24, 26. 
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uz 
KUK\iOOO, J.E. 

1910 

PROPA'ATI0~ Of GUAYUlE 8Y SEEDS. 

SEEDS/PROPAGATION 

483 

KIRY..WOOO, J.E. 

1910 

THE GROWING Of GUAYUlE IN RELATION TO THE SOIL. 

AnERICAN REVIEW Qf TROPICAL AGRICULTURE 1(5/6)1\42-158. 

SOIL-WATER-PLANT RElATIDNSH[PS 

KIRKWOOD, J.E. 

1910 

THE tIFE HISTORY OF PARTHEH!UH (GUAYULE). 

'"[RICAN REVIEw Of TROPICAL AGRICULTURE 1(7':193-205. 

1085 

1950 

CULTIVATION OF GUAYUlEI THE PRODUCTION OF RUBBER IN SPAIN (TRANSLATED TITLE'. 

MONTES 3bJ110-716. 

CUL TIVAiIDH 

-
KITH T'SSAR/lI H. 

1951 

HEU PLANTATICNS IN ANDALUCII, PRODUCTION OF aUBBER. 

CAMPO 10(101)117-18. 

CULTIVATIOt~ 
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ItS 1 

1953 

SO"£ CONSIOERATICHS ON £xPERl[HC(S IN THE CULTIVATION OF GUAYULE IN 
SPAIN FOR RUBBER PRODUCTION (T~ANSlA1EO TITLE'. 

CULTIVATION/ECONOMICS 

195" 

EXPERIHEHTS ON THE CUlTIVATICH OF RL8BER PLANTS IN SPAIN (TRANSLATED TITLE), 

REVISTA GENE~At CAOUTCHOUC 31'621-623. 

EXPERIHENTS WITH GUAYVLE ARE DESCRIBED INCLUDING CULTIVATION OF THE PLANT 
AND EXTRACTION AND DERESINATIGN OF THE RUBBER. OERESINATICH 8Y OPEN BOllING 
AND DECANTATION HAS GIVEN LGCO RESULTS. 
SEE' Cl (ftS)}l.271. HA (25)783. 

CULTIVATION/RUBSER EXTRACTION/CfRESINATIDN 

489 

1955 

~!~D~CTS MINUFACTU~ED WITH SPANISH GUAYULE RUBBER IN THE NATIONAL ~ARKET 
(TRANSLATED TITLEl. 

USESIECONC'ilCS 

1090 

KNIGHT, H.H. 

19H 

lYGUS HAhN: SIX NE~ SPECIES F~DH wESTERN NORTH AMEPICA 
CHEMIPTERA, "IRIOAE). 

IOWA STATE COLLEGE JOURNAL OF SCIENCE 18(4)'471-477. 

HOkTH AHERICA/SYSTEHATICS/IHSECTS 
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1091 

KOKIEVA, E. 

1919 

THE DEVELOPKENT OF THE MALE GAMETOPkYTE IN PARTHENIUH ARGENTATUK AND 
P. HYSTEROPHORUS (TRANSLATED TITLE). 

A550T51A1511 HAUCHNO-ISSlEOOVATEL'SKIKH It~STITUTOV PRI FIZ Ztl~5-166. 

PLANT ANATOKY/U.S.S.R • 

.. 92 

KOKIEVA, E. 

1931 

HORPHOLOGY AND OEVELOP~ENT OF T~E l~FLORESCE"CES OF PAQT~ENIUH 
ARGENTATUK AhO P. HYSTEPCPHORUS (TRANSLATED TITLEI. 

SOCIETE OES NATURALISTES DE HOSCDU SECTION BIOLOGICUE ~O(3141:Z07-Z36. 

SEEz U(8'766. 

"93 

KOK!EVA, E. 

1932 

THE OEVELCPHEhT OF T~E FEMALE GA"ETGPHYTE IN PARTHEHIUH ARGENTATUM, 
GRAY (GUAYULE) (T~ANSlATED TITlEI. 

JOURNAL DE BOTANIQUE DE l'URSS 17(1~17Z-q9. 

PLANT ANATO~Y/U.S.S.R. 

KOlACliOV, p.J. 

AMERICAN RUBSER FROM AMERICAN FARMS. 
-

NATIONAL FAR" CHEMURGIC COUNCIL PAPf:RS 24:1-14. 

UNITED STATES/CULTIVATION 
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KOPECNY, Je 

1936 

THE OETERHINATIO" OF RUBBER IN PLANTS (TRANSLATED TITlEI. 

CESKOSlOVENSKE AKAOEHIE ZEHEOELSKE 12165-66. 

seEs CA (31)6921. 

PLANT PHYSIOLOGY/RUBBER ExTRACTION 

KOVALENKO, v. 

1933 

CULTIVATION Of GUAYUlE fT~A~SlATEO TITLE). 

SOVETSKII KAUCHUK 5:24-26. 

CULTIVATION/U.S.S.R. 

1,97 

KOZAK, H.P. 

CHARACTERISTICS OF SEED PRODUCTIVITY IN DIFFERENT FORMS OF GUAYULE 
(PARTHENIUM ARGENTATU". GlAY) (TRANSLATED TITtE).* 

TRUDY PO pqIKLAONOI, GENETIKA, I SELEKTSII 5/6:)25-135. 

SEE' 8A(9)871. 

SEEDS/PLANT BREEDING/U.S.S.R. 

498 

KRAF T, D. 

1935 

COMPLETE UTILIZATION Of RUBBER-BEAkING PLANTS (TR~NSlATEO TITLElo 

SOVETSKII ~AUCHUK 4144. 

IJSES/U.S.S.R. 
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KRAt1ER, H.H. 

THE EVAUlATION OF !NDIVIDUAL PLANT SELECTIONS FROM A NATURAL 
POPULATION OF GUA1UlE, PARTHENIUH ARGEMTATUX, GRAY. 

'HERICAN SOCIETY OF AGRONO"Y, JOURNAL 36(1)'22-31. 

PROGENIES FROM 42 SELECTED NATIVE GUAYULE PLANTS IN TEXAS THAT 
RtPRODUCED BY FACULTATIVE APOMIXIS ~ERE EVALUATED. THE PROGENIES 
THAT INDICATED INTROGRESSION WITH PARTHEHIUM INCANUH, HARIOlA, S~O~EO 
GREAT VIGO~, LATE FLOWERING, AND A LOW RUBBER CONTENT. 
see. 8&120'8962. 

TEXAS/GENETICS/PLANT OISTRI8UTIQN/RU~BER YIELD/SYSTEMATICS 

500 

KRASHENNIKOV, H.A./IGEEV. L.A. 

1939 

FR~ST RESISTANCE OF GUAY~LE AND AGRICULTVRAL PROBLEXS CONNECTED wITH 
RESISTANCE (TRANSLATED TITLE). 

SOVIET SUBTROPICS 12:26. 

PLANT GROWTH/TEMPERATURE EFFECTS/U.S.S.R. 

501 

1940 

GROWIHG GUAYULE IN IRRIGATED NURSERY BEOS (TRANSLATED TITLE). 

SOVIET SUBTROPICS 4(68,136-41. 

IRRIGATION EFFECTS/U.S.S.R. 

502 

KRIE SBERG, M. 

1952 

THE EMERGE~CY RUBBER PRCJECTI INTEP-UNIVERSITY CASE PROGRAM. 

UNIVERSITY OF ALA9AHA PRESS. CASE SER. ~:633-648. 

ECONOXICS 
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503 

KUPTSOV, 1.1. 

1937 

THE FIRST SElfCTfO VAPIETIES OF G~'YUlE (TRANSLATED TITlEI. 

SOVIET SV81ROPICS 7135-43. 

U.S.S.R.IPLAHT 8REfJINGS 

504 

1968 

AI1PHHHXIS AriD APOMIXIS Ia THE EVDI.UnOH ANO BREEOING Of GCAYUlE. 
(TRANSLATED TITLE). 

GE~ETIKA 4(2)150-61. 

THE NATIVE DISIRleUTIOH Df '"PHInleTIC A~D APOMICTIC POPULATIDh$ OF 
GU,YULE IN THE UNITED STATES AHD PEXICO IS DEVIEWED. APC~ICTIC F~RHS A~E 
COHSIDERED TO HAVE GREATER E{DutHle VAL~E A~O lPDHICT(C TETRAPlDICS .E~E 
THE FIPST CULTIVATED VARIETI€S TO 8E I"PROVED BY PLANT eREEDING IN BaTH 
THe USA AN~ uss~. 
SEE' SAC5JII0226. 

UNITED STiTES/GENETICS'SYsrE"ITICS/PLA~T OISTRIaUTION/U.S.S.R.'"EXICO 

50; 

KUSftETSOVA, H.S. 

1933 

RU8BER ACCUMULATION IN PIRTHENIUH ARGENTATUH IN tHE FIRST YCAR OF 
VEGETATION lTPANSlATEO TITLE). 

80TANISC~E Zf~TR'lBLATT 165:326. 

SEEDLINGS/RUBBER YIELD 

506 

KUZ'HHh s. 

193" 

STIMULATION OF SEED GEQ"INATIDH 'N~ THE EfFECT OF F[RTILIZERS ON 
TH[ DEVELOPMENT GF THE SEEDLINGS Of GUAYUlE (TRANSLATED l1TlE'. 

SOVETSKII KAOCHU~ 3:23-32. 

SEEOS/SEEDLI~6S/PLANT GRO~TH/U.S~S.R. 
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~01 

19Z7 

GUAYULE. 

NATURE 2770:296-300. 

508 

lABROY, o. 

1907 

GU1YUlE RUBBER: PRESENT STATE Df GUaVULE CULTIVATICN IN HEIIC( 
'TRA~SlAT[O TITtE). 

JOURNAL Di lGRICUllURE TROPfCALE 8(15as259-265. 

"EXICO/CUlTIV~TICN 

509 

1908 

THE GUAYUtE SITUATION - TH~ :NDUSTIY'S DECLINE (TRINSlATED TITLE). 

EtOND~ICS 

510 

1944 

INSECTS A~FECTING GUAYU~E ~lTH SPECIAL REFERENCE TO THOSE ASSOCIATED WITk 
NURSERY PLANTINGS IN ClLIFORNIA. 

JOURNLL OF ECDNO~IC ENTO'OLJG' 37C]l:392-399. 

MORE T~A" 75 SPfCI~S CF INSECTS AH~ IRACH~I~S WERE ;OU~D ASSOCI&TEt wIT~ 
GUAYULE. BUT rlNY WE~E TR.~rllAT. ILTHD~GH },ANY I~S~C'S C.~SED DA~~GE~ f~.YULE 
NURSERY PLA~TS ~ERE FOU~D lCLER&NT TO A ~r~BE~ OF I~SEC1:CIDES AND Ft~;IC~~ES. 
SEEl 6At19';48b. CA {38'6413. HA (15)1_30. 

iNSEC'S/~LA~r !NJU~Y/PARASI~ES/SEEOLIHGS 
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1953 

ACERIA PARTHENll KEIFER, 1 HEY ERJOPHYID HITE INJURIOUS TO 6UA'ULE. 

JOURNAL OF [CDNOn,c ENTO~DLD'Y 461162-161. 

THE ;~nE, \iIHC~ 'MAS fOlmo 114 I. CAtH1RNiA GR[Et«V)IJISE, CAUSED lEAf 
&IS'G~JION ON GU~YULE PLA"15 IND FA~LURE OF NDRHAL BRANCH '"0 FLO~E~ 
OEVfLJPM(hi. l~HTRDL WAS DBlllhfD 8Y ] SULfUR OUST APPLICATIONS GIVEn 
,1 ~-OAY INTERVALS. 
st~* HA (Z3'~40~. 

INSECTS/PLANT INJURY/CALIFORNIA/L[AVES 

512 

1936 

RueBl~ AND GUTTA-PERCHA PLINtS OF THE U.S.S.R. (TRAnSLATED TITLE). 

513 

1911 

RUBBING THE fINELY DIVIDED PLANT PARTICLES TOGETHER UNDER WATER 
SUFFICIENTLr TO GISCONNECl IT F~OH THE REST OF SO~RCE AHD C'USING 
TO RISE TO SURFACE. 

u.s. PITENrS/~UBBER EXTRACTION 

THE .GROTECHNfCAL METHODS Of GUAYULE GROWING (TRANSLATED TITLE). 

SOVIET SUBiRO?ICS 2:31-40. 

CULTIVATIDN/U.S.S.R. 
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l<Be 

CuLTIVATION "£IHOOS WITH GuaYUlE ~EEDLINGS (TRANSLATED TITle,. 

SOVIET SU8TROPICS 2(~2)ll6-34. 

SEEI CA (33'83~6. 

1936 

PARTHE~IUh ARGENTATU" RAISED IN HOT-HOUSE (TRANSLATED TITLE). 

SOVIET S~BTROPICS 2:26-34. 

SEE' C1 (33)&347. 

CULHiHION/U.S.So '. 

S17 

LEE, C.A. 

1946 

INTERCONTINENTAL RUBBER CDKPANY'S CCST EXPERIENCE \ND a CO~P1RISOH WITH 
(EMERGENCY RUBBER) PROJECT'S EXPERIEqCE. 

(UNPV3lISHEO). 5 P. 

EeO!mI'lIeS 

518 

SECONDARY RUBBER YIELDING PLA~TS OF THE CAUCASUS REGION AND OF CENTRAL ASIA. 

lNTERHATIDNAl REVIEW OF AGRICULTURE 28:468 T-481 T. 

SEEI CA (32)6185. HA (8)69. 
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519 

1939 

PRELIHINARY 08SERVATIONS ON 6uaYULE AS A SOURCE Df RUBBER 
ITRAHSlATEO TITLE). 

SAVORI ~EL REGIO ISTITUTO IOTINltO DI PAlER~O lO:78-QI. 

520 

19"5 

GUAYUlEt ASSET OR LIABILITY? 

GOODYEAR TIRE AND RUBeER eG •• HDTES ON '"ERICA'S RUBBER INDUSTRY 4. 4 P. 

ECONOMIC S 

521 

LLOYD, F.E. 

1908 
I 

RETHODS OF VEGETATIVE REPRODUCTION IN GULYULE IND ~ARIDLA. 

PLANT BREEDING/PROPAGATION 

522 

llOYD, F.E. 

1908 

SORE FEATURES OF THE ANATO"' OF GU1YUlE (PARIHENIU~ aRGENTATU". GRAY). 

PLANT .ORLD ll(8):172-179. 

PlAllT MUt TOI'\' 
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llOYD, f.fc 

lQ09 

tHE MEXICAN GUhYUlE AHD ITS PRODUCT. 

INTERNATIONAL RUBBER CDNfERENCE, lSI, LONDON, PROCEEDINGS 1908tI26-141. 

1910 

6UAYUlE RUBBER SITUATION. 

INDIA RUSBER WORLD 41(4~1115-11f. 

525 

llOYD, F.E. 

1910 

THe RESPONSE OF THE GUAYULE, PARTHEhIUM ARGEhTATU~J TO IRRIGATION, 

IRRIGATION EFFECTS 

526 

1911 

GUAYULE (PAPTHENIUH ARGENTATVH. GRAY), & RUBBER PLANT OF THE CHIHUAHUAN 
DESERT. 

~'RNEGIE IN5iITUTION OF ~ASHIN6TON. PUBLICATION 139:1-213. 

A COHPREHENSIVE ACCOUNT IS PRESENTED ON THE HISTORY OF GCAYLLE UTIlIZATICN, 
ECOLOCY, REPRODUCTION, ANATOHY, PHYSIOLOGY. ANG CUlTIVAT!ON. DATA dERE 
OBTAI~ED BY T~E AUTHOR WPILE HE WAS ENGAGED BY THE CONTiNENTAL-MEXICAN 
RUSBER CORPANY AND THE UNITED SlATES RUOBEI COMPANY, 
SEE I C A (6 I 501 , 

~eXICO/USES/PlANT ANATOMY/PLANT PHYSIOLOSY/CULTIVATION/ECONOMICS 
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1911 

nANUfACTURE OF ~USeER FRon THE GU4YYLE PLANT. 

HEW YORK BOTANICAL GARDEN, JOUiNAL 12(1]71:96-97. 

726 

LLOYD, F. E. 

19 1 1 (see also ti 526) 
GUAYULE (PI~T~EhIU~ ARGEhTtlu~, GRAY), A RUBBER PLA~' OF T~E 
CHI~UAHUIN DfSERT. 

CARNEGIE INSTITUTION OF ~ASHINGIDS. PUBLICATICN 139:1-213. 

SHI CA (6)~Ol. 

SOIl-WAlER-PLANT RElATIO~SkIPS/C~E"I5TiY/PL'hr ANATO"YI 
PLANT DIST~rBUTIC"/CULT1VA'ICN 

529 

LLOYD, F.t. 

INDIA RUBBER ~ORlD 45:164-1b5. 

PROPAGATION 

530 

HDTES ON TrlE ACCLIMATIZATION AhD CULTIVATiON OF THE GUAYULE 
(PARIHENIUM ARGENTATU", GRAYI, 

INDIA RUBBER WORLD ~8(511563-§66. 

CUl TIVATION 



- 153-

531 

lLOYO, F.E. 

1911, 

THE RUS8ER ANO RESI~ COHTEHT Of THE DESERT RUBBER PLANT 'GUAYUlEf 
IN RElATIO~ TO RAIHFAlL. 

SOCIETY Of C~E"ICAL INDUSTRY, JOURNAL 33(3):101-109. 

lEE. CA (8)1678. 

RU88ER YIELD/RESINS/SOIL-WATER-PLAHT RELATIONSHIPS 

532 

LLOYD, F.E. 

1932 

MU~E OF OCCURRENCE OF CAOUTCHOUC IN GUAYULE, PARTHfNIUM ARGENTATU" 
GRAY, AND ITS FUNCTION. 

PLANT PHYSIOLOGY 7:131-138. 

RUBBER I~ THE GUAYUlE PLANT WAS FOUND TO OCCUR AS A COLLGIO~L 
SUSPEHSI O ~ IN CELLS OF THE PARENCHYKA. IT IS ALSO SUGCESTED THAT 
RUBBE~ MIY ACT AS , FOOD RESERVE OF lHE PLANT (A N rNVE~TIGATION 
BY TRiUS, 1946, INDICATED RUBBER HYDROCARBON waS NOT A FCOO RESERVE 
IN GUAYULE). 

RUBBER YIElD/C"HElHSTRYlPLUH PtiYSIOLOGY 

533 

lOBENSTEIN, H.L./CHAMPAGNE, E.G. 

GUAYULE PROOUCTION COST ESTIMATES I CALIFORNIA. 

(UNPUBLISHED). 14 P. 

CALIFORNIA/ECONOMICS/CULTiVAT~OH 

l08ENSTEIN, H.L./WHITE, J.L. 

PRODUCTION COST ESTIHATESI TEXAS. 

(UNPUBLISHEO). 4 P. 

TEXAS/ECONOMICS/CULTIVATION 
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535 

lOPEZ 8AlOZOTE, A. 

1951 

A GENERAL PLAN OF CULTIVATl~N AND INDUSTRIALIZATION OF GUIYULE IN AlHERIA 
(TRANSLATED TITLEJ. 

MONTES 111421-422. 

KEXICO/C~LTIVATION/ECO"OHICS 

536 

LUDEWIG, H.J. 

1910 

RUBBER CULTURE IN HEXICO (TRANSLATED TITLE). 

TROPENPFlANZER 14(10)1510-521. 

MEXICO/CULTIVATION 

531 

LUDEWIG, H.J. 

1911 

RUSBER CULTIV.TION IN HEXICO (TRANSLATED TITLE). 

LA QUINZAINE 5(13)1461. 

KEXleO/CULTIVATION 

538 

HACOOUCI>L, O.T. 

1928 

CAN WE GROW OUR OWN RU88ER? 

SCIENTIFIC AMERICAN 139(1)116-19. 
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!l39 

MACDOUGAL, &.T. 

194Z 

DO"~STICATION IN A oeCAOE. THE STORY OF GUIVUlE, 'MERICA'S 
RUBBER-PROauCING SHRU8, AND HD~ IT hiS SPEEDILY SEEN 8ROUGHT 
INtD CULTIV"ICN FROM THE ~ilD. 

HEW YORK eOTANICAl GaRDEN, JCURN&L 43:165-168. 

CULTIVATiON/UNITED STATES 

1934 

WILL GUAYULE BE A CZECHOSLOVAKI.~ AV'BE~ (TRANSLATED TITLE)' 

CESKOSlOVE~S~Y ZEMEOElEt Ib(25):Z~b-lq7. 

51e1 

f'lACKIJ, J. 

1937 

CULTIVATION ~F P!RThENIU~ A~GE~TI'UN. 1.( fGUAYULEI IN RUSSIA AND 
RES~lTING TESTS l~ lHf BDTlNICAL "'DENS f ~ISlay~ ~~IVERSIT', fRhO 
(CZECH05LD~'~IA) I~ 1~3t (TRAhSLA1EC TliL I. 

CULTIVATION/U.S.S.R. 

5'rZ 

1935 

RUB8E~ PROauClhG PLANTS IN THE SUBTRDPICS (TRANSLaTED TITLE). 

SOVIET SU6TROPICS 3-~4-4e. 

U.S.S.R. 
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}930 

"AlfRIALS fOR THE PHYSIOLOGICAL CHARACTERISTiCS Of 6UIYUlE 
fT2lNSlATED TIllE). 

TRUDY PO PRIKlICNDI. BOTANiAE. 6fhE1IKf, I 5ElEK1SIl 24(3)199-145. 

PLANT PHYSIOLOGY/U.S.S.R. 

1 ~41 

ECONOMIC SECTION '"~RJ[AN E~BASSY, KEXICQ. D.F. 14 p. 

MEXICO/ECONOMCS 

5"5 

1931 

CHEn I S TR r 

1904 

A CDN'~I&UT!ON ON TH~ VALUE OF GUAYUlE ~~SBER 'TRlhSLATED TITLE). 

ECONOMICS/USES 

5it7 

JU.l~KOVA. L .G. 

191t6 

E~8RYOlDGY Of PAR'~ENIU~ ARGE~'ATU" GRAY AND OF RELaTED SPECIES 
(TRAH$LATED TITtEl. 

80lAHICHES«II lHUR&l, AeAOE"Ir, NIUK S.S.5.R. 31(1)119-26. 

U.S.S.R./SYSTE~ATICS/PtANT 4~lTOXY 
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'URSHUTZ, M.S. 

1943 

- 157-

RUa8E~ fRO~ THE DESERT. 

GEOGRAPHICAL MAGAZINE 161256-264. 

SOIL-WATER-PLINT RELATIONSHiPS 

5lt9 

IiARTIN, G. 

191,4 

COHPETlilVE RUBBER PLANTS. 

NATURE 153:212-215. 

SEE: HI (1~)716. 

ECONDKICS/qUeeER YIELD/R~3BER ~LILll' 

5S0 

l'iARTJNElI K. 

1926 

El GUAYULE. 

UCUUYl. O\HICGI. 35 P. 

SEE: SAllHI76. 

I'lHICO 

551 

tURT IN Ell H. 

1926 

FOREST RESDUPCES IN THE DESERT REGIONS OF MEXICO 'TR~~SLATEO TITLE). 

MEXICAN FOREST 4(1/2111-10. 

MEXICO 



~5Z 

MARTINEZ, It. 

19't3 
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RUBBER PLANTS: THE GUAYUlE AND C~YPTOSTEGIA GRANDIFLORA (TRANSLATED TITlEI. 

BO fA S ( 11 E X leO) • 1 lOP. 

CULTiVATION/HE.leo 

~53 

MARZARI, A.H. 

1942 

H GUAYUlE. 

BOlSA DE CEREAlES REVIST. (1IGENTINt) 30(1544)122, 24, (1545,119-20. 

SOUTH A"'ERICA 

551. 

HASHHKC'V, s.~. 

1939 

GYUIUlY. 

KAUCHUK I IEZINL q~36-40. 

u.s.S.I<. 

555 

"A5Oth T .10'. 
1937 

A NEW ROOT APHID (lPHIDAE). 

ENTOMOLOGICAL SOCIETY OF ~AShIN'TCh. PRDCEECINGS 39=166-167. 

ItiSECT$/ROCTS 
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556 

,MAURITIUS DEPARTMENT OF AGRICULTURE 

19'-5 

ANNUAL REPORT, 1944. 

SAME AS AUTHOR. 30 P. 

RESEARCH WORK IS REPORTED ON THE RU8BER CONTfNT IN SUAY~lE. 
SEE' Hk (1b'lll5. 

RU8BER YIFLC 

S57 

ANNUAL REPORT: AGQQNO"IC R~SE'PCH O~ GUAYUlE IN THE LO~ER RIO GRANOE 
VAllEY OF TEXAS. 

(UNPU8LISHED). 143 P. 

TEXAS/CULTIVATION 

558 

"CCAltUIi, w. B. 

TH~ GENETIC At'AlYSIS OF GUHULE (?Ain'iENlUli t.RGENTATl,;l'I) UNDER CULTIVATIOtJ. 

CARNEGIE INSTITUTIC~ OF ~AShI"GTO", YEARBOOK 14;98-9~. 

CULTIVATION/GENETICS 

559 

MCCALLUM, W.B. 

1926 

THE 80TAHY AND CUL1U~6L PRCBLE"S OF GUAYUlf. 

INDUSTRIAL AND ENGINEERING CHE~ISTRY 1811121-1124. 

CUlTIVATION/$YSTEKATICS 



- 160-

560 

1~Z9 

ftETHGD OF TREA'ING AND SOWl~G GUAYULE SEEO. 

u.s. PATENT 11735t835. 

u.s. PATENTS/PLANTING H1NAGEKENT/CULTIV"IDN/SEEOS 

5bl 

CULTIVATION OF GUlYUlf. I AND II. 

INDIA RueBER WORLD 105:33-36. 1~3-1~6. 

~H HISTORICAL ACCOUN' Of THE ~C~EstlcATlrq OF GVAYULE INC IHF 
REQUIREMENTS FOR CULTIVA1IQ~ i' '~E U~I'ED STATES ARE PQES[klfD. 
OVER A TEN-YEAR PEQICC A SE~IES OF 53 e1P[R!PENltl GUAYJtE 
PLANTlhGS OF ONE JQ ~GPE AC~f5 ~AS ESTABLISHED FRD~ SCUT~ER~ 
IEXIS TO T~E SAC?AYE~TC V~L~EY I~ CAL[~DD~I' 13 tETEq"I~E ~EGIOHAl 
SUITABILITY FOR PLANTI'IC~ GRD.l~. 
SEEr 'A (35)8013; (36)3eZ,. 

CULTIVATION/UNITED S'ATES/PL'NTI~G ~AHAGe~~~"rExAS/CILIFORNIAI 
lR IlONA 

5b2 

HCCAlL UK, "'. e. 

1941 

COUNTRY GENTLEMAN 111:16. 

UNITED STITES/CULIIVlTICN/LEGISL6T!LN 

563 

NOlES ON THE HISTORY OF GROWIHG GUAYUlE. 

(UNPUBLISHED). 7 p. 

CUl TIVH!ON 
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1936 

tHE PHYSIOLOGICAL FUNCTION OF RUBBER IN THE GUIYULE PLANT. 

SllNFORD UNIVERSITY (M.A. THESIS). 38 P. 

PLaNT PHYSIDlOGY 

565 

lHE CDLDRI"E'RIC DETERMINATION OF FIUClnSA~S IN P~ANI H&TERI1L. 

JOURNAL OF BIClOGICAt ChEHISTRY 1~7Cl':161-167. 

C~E"lSTRY/rLANr PHVSltLfGY 

A POt'i'$tCCi--:":.l)ItJt !0£HT1F!ED AS l:. ~L"C!JSA~~, t~;'i~fJ~TlY !:tIl.:Ll~~J • .15 !S['~ATEC 

fRO" GUAtuLE. :0~~P:¥ETRIC A~'lY ES r~JI:&7~ r~~T [T :c~srITUTES e,2 TO 12 
PERCENl DF l~E D~Y ~E!GHr or srE~ ~~~ ~~CTS. 
SEE; Bl(lS)1715f. CA (38)42B5. HA (1'11123. 

CHE"ISTRY/~DCT~/PLA~l PHYSIOlOGW 

561 

lSClATIDN ~F FATTY ACIDS FRt" G~A'ULE RESIN. 

jmenustik
Best Available



568 

KEEKS, J.W./BANIG&N, T.F., JR./PlAHCK, R.w. 

1950 

A lO\.' HOL£CUlAR wEIGHT FU.CTlf·a OIF GUAYULE RUBBER. 

INDIA RU8BER ~ORLO 12Z1301-304. 

ABOUT 1-2 PERCENl Of A lOw MOLECULAR WEIGHT CIS-POlYISOPRENE FRACTION 
SOLUBLE IN HOT ACETONE W&S FOU~D IN FRESHLY PREPARED RESINOUS GUAYULE 
RUBBER. IT hAS A RUSBER-LIKE STRUCTURE AS SHOWN BY [HFR1REO SPECTROSCOPY 
AND ,PPEARS TO BE LOCATED PRIMARilY IN THE ROOTS OF THE GUAYULE PLANT. 
SEE: CA (44)7085. 

CHEMISTRY/ROOTS/PLANT PHYSIOLOGY 

569 

MEEKS, J.W./81NNIGAN, T.F" Jk./PLANCK, R.w. 

1951 

PROCESS FOR RECOVERYING PARTHENYl CINNAHATE AND ESSENTIAL ~JLS FROM 
GUAYULE RESlIl. 

SEE: CA 146)172~. 

U.S. P~TENTS/CHEMISTRY/RESINS 

570 

MEEKS, J.W./FEUSTAL, I.C. 

1951 

THE KOlECUlAR wEIGHT OF GUAYULE RUBBER AS INFLUENCED 5Y EXTRACTION AND 
PROCESSING lREAT~E~TS. 

INOlA RUBBER ~O~lD 1251187. 

RUBBER EXTRACTION/RUBBER CUALITY 

571 

/'lEEKS, J .W. ET Al 

19S3 

OETERrlI~lNG RU88ER HYDROCARBON IN RUBSER-SEARING PLANTS. 

ANALYTICAL CHEKISTRY 25'1535-1538. 

AN ~~PROVEO PPOCESS IS DESCRIBED FOR DETERMINING THE RUC3ER HYDROCARBON 
CONTENT IN PLINT TISS~ES 9Y CRUSHING THROUGH CLOSELY SET CORRUGATEO RDLLS 
JNO SHAKING ~lTH BENZENE iN PEBblES. RUBBER HYOROCARdON IN THE BENZENE 
EXTRACT IS MEASURED BY BRDHINATING AND DETERHINISG THE RUBBER BROI'IIQE 
GRAVI"ETRICALlt. 
SEEI CA (46)1721. 

CHE~ISTRY/RU88ER EXTRACTION 
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193' 

THE SCIENCE OF RUSBER. 

REINHOLO, NEW YORK. 770 P. 

USES/ECONOMICS/CHEMISTRY 

513 

-w-

PREfIXIN, WITH PARADICHl[kObERZEH£ 10 fACILITATE CHRJ~DSC"E STUDY. 

STAIN TECHNOLOGY 20(4)1121-125. 

A TECHNIQUE WAS DEVELCPED FC~ Sl~DVJNG GUAVUlE CHkO~DSD~[S ay PREFIXlhG 
IN A SAUTRlTED SGlUTION Cf PARADICHlDRDBENIENE FC~ l-~ HOURS, FIlING IN 65 
PERCENT ACETIC AtIO FeR 12-24 HCURS, HYDROLYZING I~ 10 PERCENT HCL FOR 
10-3Q "INUrES .T 60 CEG~EES C. 'n~ RINSING IN WITER. THE "ArERIAL IS T~EN 
TRANSFERRED Ie I DRDP OF '5 PEA(E~T 'CE1]~ £CID DN I SLIDE AND S"E.'ED AND 
STAINED ~ITH ICfTC-G~CEIN. 
SEE! 8A(21)11114. 

GE~[TICS/CH£~!ST~Y 

MODIFICATION DF ~!TOSIS BY CHEMICALS. 

SCIENCE 108:1e8-:89. 

PLINT PHYSIOLOGY/GENETICS 

575 

19~2 

THE TEH'ER1"ENTIL GUAYULE PLlnT - ONE SOLUTIOH TO , VITAL PROBLER. 

TECHNICAL ENGINEERING NEwS, "lRCH. p. 31-32. 

(COhONICS 
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516 

19ft3 

PRELIHINAR( REPORT ON THE ALKALI TOLERANCE OF GUIYULE. 

(U~PU6lISHEO)~ Zl P. 

SAl T TOtU.AI~CE 

517 

RElATIDNSHIP SETkEEN SOrt CHARICTERISTICS ANO GUAYUlE AS SHGWN OU CERTAIN 
GU1YULE PLANTATIONS. 

(UNPUBLISHED'. 59 P. 

SOIl-~A'ER-PlAN' ~ELjlIONSHIPS/CUiliV1TIO"/PllNT GROwTH 

5'18 

1935 

GUAYULE IN THE ARID SUSTROPIC:L REGID~S OF CENTRAL ASIA 
€'RAHSlAT~D T[TLE). 

SOVIET SUBTROPICS 10:55-61. 

U.S.S.R. 

~79 

HIlLI~GTDN. I.J. 

19ft3 

RUBBER PRODUCTION IN RElATIDh TO ~ESTERN AUSTRALIA_ 

weSTERN AUSTRALIA DEPARTMENT OF IGRICULTUEE, JOURNAL 20Jl~6-200. 

AUSTRalIA/CULTIVATION/SEE)S 
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580 

1939 

RUS8ER ANO GUTTA-PERCHI YIELDING PLANTS In THE U.S.S.R* 
C1RAN5lATEO TITLE). 

SOVIET SU8TROPICS 6sZ4-41. 

seEs tA (36'2753. 

U.S.S.R. 

581 

19ft2 

GUAYUtE AS DOXESTIC RUBBER SOURCE. 

582 

19H 

WINTER HARD(RESS IN G~AYUlE. 

BOTANICAL GAZETTE 106:95-102. 

S'E~S AND LEAVES Jf HaRDENED GUIYULE SeECLINGS SURVIVED ~EPEIIED EXPOSURES 
TO TEMPERATURES tF 5-10 CEG~EES F •• ITHD~r DA~AGE. SEEDLINGS w~IC~ VEPE NOT 
HARDENED SUfFERED SEVERE INJ0RY fRDM iN 8-10 HOUR EXPOSURE AI 22 DEGREES F. 
SEEs CA (391107. MA (15)6bl~ 

SEEOLI~GS/TE~PERITU~E EFfECTS/PLANT INJURY/SDIL-~ATER-PLIHT REL"I~NS"IPS 

583 

1944 

GROWTH, RUSBER STORAGE AND SeED PRODUCTION BY GUIYULE AS AFFECTED 
BY 80RON SUPPlY. 

BOTANICAL GAZETTE lOb(Z}1148-151. 

GUAYULE BORON REGUIREMEsTS WERE INVESTIG'TED IN GRAVEL CULT~RES. 
THE OPTI~U" CDNCENTR1TICN FOi VE'fT&TI~E GROwTH, SEED AND RUBBER 
PROOUCTION WAS IN T~E .ANGE GF 0.1 TO 2.0 'ARTS PE- ~ILLION IN 
NUTRIENT SJLUTICN. 
SEE' 8A(19)7250. CA (39)1199. HI (15)671. 

PLANT PHYSIOLOGY/SEEDS/PLANT GROWTH/RUhBER YIELD 
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58ft 

EfFECT OF LIGHT IUTENSITY l~O HU'R[~NT SUPPLY 0" GROwTH !NO PRODUCTION OF 
RUBBER AND SEECS OF GUAYULE. 

BOTANIC4L G~ZETTf 106:03-95. 

SHAOING GUAYVlE PLANTS I"'ROVED SEeC PROD~C'IO~, DEC~E'5EO RUBBER YIELO IN 
FERTILE SOILS, BUT DID NOT SIGNIFIC,"TlY &FfEer RUOBER ~lELO IN lESS-FERTILE 
SOILS. THERE WAS A T[NDlNey FOR SEED SIZE AEnUCT(D~ FROM WITHHOLDING IHCRGAHIC 
NUTRlHHS. 
SEE' CA (39)lO7~ HA 'l~'bb~. 

SEEDS/RUBBER YIELD/PLANTING ".~~GE"ENT/SOIl-~ATER-PLANT REL1TION$HlfS 

19ft5 

RUSBER CONTENT, STEM ANATD"YI !~D 5fED PPCDUCTiON &5 RELATED TO RITE 
OF VEGETATrVE GROWTH IN GUAYULf. 

GU1YULE GROWTH IN GRAVEL CULTURES WAS CChTRGLlEC BY VARYING CllCIU~ 
AND NITROGEN CONtENTRAlIeNS. TCTAL lUB~E~ PRC]UCTION ~AS DIRECTLY 
RELATED TO THE AMJU~' OF PLANT 'la~IH Juq;~G T~E SU~"ER GqO~ING SEASON 
AHD SEEDS CCllECTEC DURING THE SpaING A~C FALL WAD A RELATIVELY hIGH 
GERMINATION POTENTIAL CD"PARED TD ThOSE CClLECfED IN SU""ER. 
SEES 84(19)173l1. CI (39'25~O. H~ t15JIIZ9. 

PLANT GROWTH/SEEDS/STEHS/PlANT lNATO"Y/Pl'~T P~YS[OLDGY/RUeBER YIELD 

586 

19"3 

NEw SOURCES OF RUBBER. 

NATURAL HISTORY 52(5)1226-232. 

SEEI BAClS,7213. 

RUBBER Y 1 HO 

587 

MOORE .. c.s. 
1943 

GUAYUlE RUBBER' LONG FIGHT BROUGHT TO END 8Y JEFFERS DECISION. 

WESTERN GR{)\iER . NO SHIPPER llt(5,113-14. 

l.£GISi.UIOU 
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588 

HOORE, C.B. 

191t3 

GUAYULEa ~HY TAKE PRODUCTIVE LAKU ~HEH MaRGINAL AREAS CAN SE USED 
TO ADVMHAGEl 

WESTERN GROWER AND SHIPPER 14(4.'13-14. 

ECONOMICS/CULTIV&TION/SDiL-J,YER-PLAM' RElATIDNS~IPS 

589 

1910 

RUBBER SUBSTITUTES AND THE GLIYLLE Cf MEXICO (TRANSLATED TITlEI. 

SOLlETTINQ C~IMICO FIRMACOUTICO 471321-333. 

MEXICO 

590 

19ft2 
COMPOUNDING OF GUAYUlE RlBBERS: EFFECT OF &CCELERiTCR-CLRING 
AGENT COMBINATIDNS. 

INDIA RUBSER WORLD 105:565-569. 

(HUH srI Y IUSES 

591 

19"2 

COMPOUNDING OF GUAYULE RUBBERS: EFFECT OF ACCELERATOR-CURING AGENT 
COMBINATIONS ON THE RESIST£NCE TO S~NLIGHT. 

INOlA RUBSER WORLD 107:31-32. 

tHE" lSTRY IUSES 

592 

ET Al 

19'», 

GUAYUlE RU8SEPS IN WIRE AND Cl8LE INSULATION. 

RUBBER AGE 51t47q-~81. 

USES 
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!>93 

HORRIS, R.E. €TAl 

19"3 

COMPOUNDING or GUIVUlE RUS8E~Sl EFFECT OF V1RIOUS FACTORS 
DN PHYSICAL PROPERTIES. 

INDIA RUSSER wORLO 107143-467. 

CHEfHSTR'f 

HAl 

19lo3 

THE EffECTS Of BLENDING GUIICLE ~IJh GI-S. 

INDIA RUBBER WORLD 109:150-152, 192. 252-257. 

CHEMISTRY 

595 

1973 

R~a8fR TECHNOLOGY. 

VAN HJSTPAND REINHDLD CO., ~Ew YORK. 603 P. 

GUAYUlE RUBBER HAS BEEN F~U~D 10 ~EIIIN HIGH AROUN'S OF SULfUR 
ANO JS A RESULT IS &~ EFFECTIVE HASTER3&TCHING 8ASE FOR fACTORY 
COKPOUNDING (P. 1521. 

CHEtHSTRY/USES 

596 

HOSHKINA 1M. S. 

1939 

LOCALIZATION OF ESSENTIAL CIL AhO RESINS IN GUAYUlE (TRAhSL1TED TITLE). 

SICKHIHI!A I FIZIOLDGICHES~lI ~.UCHUA~OS~YKH RASTENII 2=108-121. 

SEEr CA (36)1982. 

RESIHS/U.S.S.R./CHEHlSTRY 
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591 

191t0 

STRUCTURAL PECULIARITIES OF THE GU'YULE ~U~RER PLI"T (TRANSLATED TITLE). 

ACADEMIE DES SCiENCES DE L'U.~.S.S., BULLETIN SERIES BIDlOGIOUE \1614-61'. 

PLAN1 ANATOMY/U.S.S.R. 

Han E, I.. I. 

816LI0GRAP~Y AND COLlECTfD ABS1'AC1S D" QUBBER PRODUCING PLANTS lOTHEP 
THAN SPECIES OF NEVEl). 

TEXAS AGRl;UlTURAL EXPE.IHE~T STITlcn. CIRCULAR 9911-278. 

BUlICG,QAPHlES 

599 

191,6 

ROOT DEVELOPMENT INC ECOLOGICAL RELATIONS OF GU1YULE. 

u.s. DEPARTrENT OF AGRICULTURE, TEChNICAL aUlLE'I~ 923:1-11~. 

RCOI EXCAVATIONS OF GUAYLlE UNDER C~lTIVATICh IN CALIFORNIA AhO IN ITS NATIVE 
HAbtTAT IN TEXAS INJICATED THAT ~DGl 5Y51£"S ~ERE BROAD thC $HAlLCW UNDER 
tONL1TIO~S OF S~AlLOW SOIL ~OIST~~E PE~ET~ATIDN SUCH AS ~IT~ ~ARcpa~. BUT tEEP 
ROOT $YSTEftS LEVELOPED UNJER FlvORAtlE sell CONDITIOhS. GLIY0lE CCES FCCRtY 
IN CO~'ETITION ~ITH 01HEP PLANTS DR U~DEQ poeR DRAINAGE CCN:ITIChS, S~T IS 
HIGHLY D~DU'HT TOLERANT FOLlCWlhG S~CCESSFUl EST~BLISH"ENT. 
SEE: 81(21115453. HI (17)236b. 

TEXAS/C'lIFORNIA/RCOTS/SCIL-~ATER-PLANT ~ElATIONSHIPS/HDIST~RE STRESS 

600 

1907 

GUAYULE RuaSER INDUSTPY OF "EXICO. 

KE~ ROYAL BOTANICAL GARDEN, BULLETIN OF MISCELLANEOUS [NFOR"ATIO~ 7tZe6-2f9. 

"EXICO!ECONO~ICS 



bOl 

19"5 

ISOLATION CF BETAINE FROM CUAYUlE. 

lHERICAH CHEMICAL SOCIETY, JDURNlL 6111 4 22. 

SEE. Cl (3qJ~720. 

CHE"lSTR~ 

b02 

HUIZAL, A.H. 

1n3 

CALIfORNIA COUNTRYHAN 9:6. 

UNITED STATES/CULTIVATION 

b03 

AEROBIC OECD~POSITION OF GUAYULE SHRU8 {PA~THENIU" APGENTATUM GRAYl. 

JOURNAL OF BACTERIOLOGY 4812)1159-178. 

THE KICROFLORI !~VCLVED I~ AEROBIC DEca"PC~I'ID~ DF GUAYULE WAS 
BIOCHEMICALLY CLASSIFIED iND ?REDO~I~lTING DRG'NI5HS ~ERE IDENTIFIED. 
A 20 TO 30 PEttENT LOSS IN DRY ~EIGHT IlONG wITH DISINTEGRATION OF 
WOOD WAS C3SERVED I~ 5 TO 14 DAYS~ 
SE~I 8'(18)22264. (I (38)6325. 

MICROORGANISMS/PLANT INJ~RY/RETTING 

6010 

1938 

THE PROBLEM Of CUlTIVATIO~ Of RUBBER PLANTS SEEN IN THE LIGHT Of 
EXPERIENCES ACCUIRED IN THE U.S.S.R. (TRANSLATEO TITLE). 

<\CADEMIE DES SCIENCES DE L'U.R.S.S •• COMPTES REt'OUS 3:84-90. 

CUlTIVATIOS/PLANTIHG ~ANAGE~EHT/U.SsS.R. 
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60S 

HEIHAN, G./SOSNDVETS, I. 

19,." 

THE EFFECT OF STORAGE ON THE QUILITY OF GUAYULE RUBBER (TRANSLATED TITLE). 

VSESOYUlNAYA IKIDf~IY' SEl'SKOKHOZYIISIVENNYKH HIUK tH. V.I. LENIN', DOKLAOY 
9(1l/1Z)s15-17. 

RUBsn OUAl tTy 

GUAYUlE, A RUBBER PRODUCING PLAUT OF THE SOVIET SUBTROPICS 
(TRANSLATEJ TIlLE). 

SOVIET SUSTRDPICS 2:52-56. 

U.S.S.R./CULTIVATIDN 

607 

1927 

CULTIVATION Of T~E RUBSE'-BE'IIh6 PLAUTS DN THE BLACK SEA ShORE 
(TRANSLATED TITLEI. 

G05UO. INST. OPYTN~ AGRON. flV 5:469-471. 

U.S.S.R./CULTIVATION 

608 

1929 

THE MORPHOLOGY 'ND CLASSIFICATION OF THE GUAYULE PLANT 
(TRANSLATED TITLEI. 

TRUDY PO PRIKLAONDI 8DT1NIKE 'E~ETIKE I SElEKTSII 22(4):207-276. 

SEEI 81(7)1704. 

SYSTEHATICS/U.S.S.R./PlINT ANATOMY 
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(:;09 

lQ30 

SlNLLING OUT OF 80TANICAl FDRftS AND SELECTIONS IN TNE RUBBER PLINT GUAYULE 
IP.\RTUUUUI1 J.RCiHHUUl1, GUy) «aU'StAlED TITlE j. 

VSESCIUZW. 5'£10. GENET., SELEK, SEMEN. I PLEMENN. IHIWOTN. TRUDY 4t2~3-2504 

U.S.S.R./SYSTEHIIICS/PlIHI BREEDING 

610 

19H 

RUBBER FRO~ GU1YUlE. 

IU~U51RIAL ANC ENGINEERING Chf~lSrpy ]QCll)11417-1485. 

AH !ftPRQVE"ENT IN PRDCE5S1~G 6~ATULf RueBER IS DESCRIBED eASED eN A 
JORDAN HILL RATHEl THIN I ~EB8L~ ~ILl. THE "IGhEQ QUILITY PROOUCT HAY 
BE ACCEPTIBlE AS A SUBSTITUTE F(~ HEVE& RUBBER. 
SEE: 64(21)1895. HI (16)4". 

HIlLING/RUBSER [.TRACTIDN/RueBER QUALITY 

611 

fHSHlfiUR/" H.S. ETAl 

191t4 

THE PROPAGaTION DF GUAY~LE FiCK CuTTINGS. 

AMERICAN JOUR~'L Of BCTANY 311412-418. 

GUlYULE CUTTINGS wERE FC~ND TO ~DCT FREELY AT ANY TIME GF T~E YE1~, 
AlT~OUGH BEST PESULTS WEPE I~ EI~lT SP~ING WITH CUTTI~GS ASCUT ThO 
INCHES LONG FFO" NEW GRCWTH. 
SEE; 8A(13)203~O. ~A '15J~64. 

PLANT G~OWTH/PROPAGA1ION/PLANTING "ANAGEXENT 

612 

NORTON" D.C. 

1953 

lINEAR GROWTH Of SClERGTIUH BATATICCLA ThROUGH SOIL. 

PHYTOPATHOLOGY 43(1111633-636. 

THE FUNGUS, ISOLATED r-RO~ CISEASE~ GUAYULE, HAO OPTIMUM GRO~TH AT 
35 DEGREES C. ON AGAP OR STERILE selL AT THE 5 PE~CENT MOISTURE lEVEL. 
INDICATIONS ARE THAT GUAYULE CHARCOAL ROT OCCURS IN HOT DRY WEAT~ER 
SECAUSE OF REDUCED PLANT VIGOR k&ThER THAN FROM FAVORABLE sell GROWTH 
tONI)1THmS. 
SEEs BAiZ5J11059. 

HICROORGANISHS/5DIl-WITER-PlANT ~ElATIONSHIPS/PlANT INJURYI 
TEH'ERATURE Effirys 
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613 

NORTm~, O.C. 

FUSARIUM ROOT ROT OF GUAYUlE. 

PLANT DISEASE REPORTER 3b(7)1500-501. 

SEE! BA(50)11519. 

~iCROORG&HtSHS/RcaTS/Pl'~T IhJUkY 

614 

1955 

GU1YUlE BCUNCES BACK. 

TEIAS AGRICULTURAL PROGRESS 1:6. 

TEXAS 

615 

1953 

CHARCOAL ROT !CAUSED BY SClE~CTIUM BATIeDL& "UI.) D~ GUAY~LE IN 
SOUTHWEST TEXAS IN 1951-1952. 

PLANT DISEASE REPDRTER 37(11:41-43. 

DURING J 4-YEAQ PERIGO. G~AYULE CHAR:DAl ROT WAS MUCH "O~E SEVERE I~ 
PLOTS CUlTIVATEC DNLY IN TrlE FIPST YEAR COMPARED WITH ~LCT5 CULTIVATED 
Z TO 4 YE'~S. C~IRCDAL fGr CAN 9f CONTRDLlEC, EYE~ DURING PE~IDDS OF 
HIGH TEMPERATURE, 9Y INCREASING IRRIG'TID~. 
SE£I SA(55)lf8b. 

TEXAS/~ICRODRG&N!S~S/CUlTIVITION/rE~PEAArURE EFrECTS{PLA~T INJURYI 
IRRIGATION EFFECTS 

616 

OLSON, o.s. 

POTENT1A~ YIELDS OF RUB5E~ PER aCRE ON A 1 TO 5 YEAR ROTATION. AS 
AFFECTED BY SPACING AND IRRIGATION. 

'UNPUBLISHED). 28 P. 

PLAHTIMG MANAGEMENT/RUB3ER YIELD:IRRIGITiDN EFFECTS 
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611 

19~~ 

COK'ARATIVE YIELDS FAe" z- TO 3- v eaR-OlD GUAY~LE SHRUBS GPDkN WITH 
AHO WITHOUT IRRIGATION Ih iHE SPENCE FIELO. 

IRRIGATION EFfECTS/RUBBER WIELD/PLANTING MINAGEHENT 

618 

RUBBER PLANTING IN MEXICC INt CENTRAL AMERICI. 

STRAITS AND FEDEPA'ED ~IL1Y SIAIES AGRICULTURAL aULLETIN 6(1):1-31. 

HEx!eD/CULTIVATION 

619 

1925 

GUIYULE RUBBER &S iN EMERGENt! CROf. SUGGESTED P;CVISIDN IN '~E U.S.A. 
fOR TIME Df IOU. 

INDIA RUBBER JDURNAL 69(lO)t]18. 

UNITED STATES/USES/CULTIVATION 

620 

1932 

BASIC PRDBLEMS OF MECHANlzaTIDN CF RU9SER FAR"ING (TRANSLATED TITLE', 

HECH1NISIERUNG DER SDZIllISTISC~EH L'ND~IRTSCHIFl ';16-2~J 8'14-iG. 

CUl.. TiVATIO~ 



- I'm -

6Z1 

191,9 

THE EFFECT OF NITROGEN, PHOSPHDRDUS, I"D ~O'ASSIUH Oh THE GRD~TH OF 'U1Y~le 
SEEDLINGS. 

DOKLAOY AKlDEHII "IU~ S.S.S.R. 68s661-603~ 

SANO CULTUQES ~ERE USED 10 TESI lH~ ffFECl Of VARYING ~, p, INO K r~ GU£YUlE 
SEEDLINGS WITH KNUP'$ NU1R~EHT ~EDI~" AS CDH1ROl. [NtRfA5ED H OR F 5rlf1lt:ED 
GROWTH WHE~EAS INtlEASED K DEPRtSSED GROWTH, BUT DECRflSED ~ STI"LIATfD GRCWl~. 
SEEI CA (44Jl1{). til. CZIJ825. 

SEEOLINGS/CHe~ISTkr/PLANT GRQWtH/PLANT P~YSI0lDGY'U.5~S.R. 

622 

1950 

THE ABILiTY OF GUIYULE 10 REGENERATE LOST OIGANS (TR1NiLIIEO TIlLE'. 

E~PERlftENTS INDICATE TH" GUAYUlE 'R~DUCE5 NEW GRDilH lAPfDlY AFTER 
INJURIES SUCH AS LEAF OR 'PIClL BUD REMDVAL"OR (UITING 8ACK yetHG 
PlltHS. 
SEE: HI (Zl'3eZl. 

U.S.S.~./PLAHr GPDWlH/PLANT I~JUir/CEFOLI1'IGN/PLAN'lNG HAN'GERENT 

1950 

'"£ INFLUENCE OF THr LEAVES, RDCTING MEDIU~J AND THE TJftE OF CU1TIHG 
Oh THE RECOVERY OF GUAYULE CUTIINGS (TRANSLATED TlllEI. 
OOKLADY AKADE~IIL NAU~ 5.5.5.R. 7Z:ED5-8cl. 

GUAYULE C~TTINGS wlr~CUT LEAVES ~fV£LCPEO fASTER THIN THOSE ON VPltH 
Z OR 4 LEAVES WERE LEfT. l~E LlrrE~ PART DF OCTDBER ~lS lEST FOR Tl~I"G 
CUTTINGS BECAUSE OF DISEASE RfSISfAHCE AhD HIGH ~ODD RESERVES. 
S£E: HA (21)822. 

1951 

COLO RESISTANCE CF GUIYULE (TRANSLATED TITLE). 

GUKLIOY lD&CEMII& NjUC 5.S.5.1. a~s265-261. 

GU1YULE SfE~LINGS TRANS?lANTED 10 SOILS &1 30 PERCf~' FIELD CAPACITY WERE 
CONSIDERAftY ~r~E RES1S1A~T TD ARTIfICIAL F~EEZING THIN TMDSE TRAHSPlINIED 
TD SOILS ~; 50 AND 70 PERCENT FIELD CI?ACITY. 
SEE' HI '221~lI3. 

U.S.S.R~/TEKPERITURE EFFECTS/PLANTING MANAGEXEHT/PlaqT INJURYI 
SOJl-~ATER-PLANT RflATID~SHIPS 
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1950 

THE ff;E(T Of SOIL ~OIS1URE O~ THE fROSi RESISJAhCE OF GV.VClE 
{"INSLATED rIYLE). 

l>Oli.lJ.DY f~"()f"JIt. );P" 13:fFl5-8~8. 

eUAYUL[\..ANn C;V-Goi'·, IH sons U 50 HRCPH SliUUTiON ioIue tHlH 
RESIS:~I.I 10 INJUA\ FlD~ ARTIfICIAL FREfZIH~ THIH THDSE GIOWN AT 
]0 OR 1u PEReENl SA'URATION. 
SHI HA IZl }lSZ3. 

u. s. s .. p.n :'~f fU HHU': l H feB ISDH-:wJl T E .i,;~~LMH i(CU J HJ~~SilH' SI 
PLA~l J~J~M\I.L'NTIHG MANAGE"ENI 

THE 'F'f~-~;FECT Of LDW 'ipPEi'lU~~S eN '~E G~O~lH OF GUA'lL~ ~L'hT5 
fROOi!PG t)W'£:R 'JA:P'I'IIIG 501:' i!HHSitJRE CO!~OiTI.c:iS n"!.~l5lLH:D TITLE). 

DDKtADY AKADE~il' NAUK ~.5.S.D. 161597-tCO. 

{E"PE~ATVPE ~fFfcrS/PL'N' ;2DwTh/5nIL-w'TE~-PL&Nl ~ELllICN5HI~51 
UeS.~.R./PLANT INJUR~ 

fRcsr RESlSH"Cf 'Of GUA'nAi _Ii ~HJ,HC·. i: ;1-';: HE fF PtUlTS A~1O SOIt 
MDISTURE DueI~G FlfflING {J;lUS1ATE: rlllEl. 

ONE-YEAR OLD ~~LrJlr ~llNT~ IND THOSE ~1'~ !~f ~~ESCEk ~5 ~ERE MeRE 
'5t.SCI:PT151£ iG ;~0:~; !NJl,;Ri' TH.!' lo't"t. 2-'<'fl;," :;.: "LL'H. fRO~T 
RESISTAkCE C,', bE 11,OHSEO bY ,dTl'Hi)lCl'.G MOl 1i.J!H FR ~ "lANiS fAH'!' 
I~ AVTU~" ANt av D~hSE PL'N;I~'S. 
SEfi HI (23)2052. 

PL/~lr"G "'~IGEMENT/~.S.$.R./Te"~ERATURE EFFECTS!PL1~1 I"J~RYI 
SCiL-W'TER-~LA~' RElAIIChSHIPS 

628 

AGRICUtlUR1L PDSSI~ILITIES FeR !~E CULTI\Al[CN OF SDGI; &EET. CPIL~ 
POppy AND GUAVULf IN T~f 'RGEN'IN~ R~PU3LIC ITatNSL&1EG TiTLE). 

HIHISrER[C DE A6PICUlTUR& ~~CID~il. BUENOS AIQES. 29 p. 

i~PERI"ENTAl GUIYUlE PLANTI~GS 1~ THE ~D~iH j~O WEST OF ARGENTINA 
FAI'.f5 TU M:;C\)'iULHE "U88£;' Iii T;!E ;(:H)TS 3E{J.I)SE 'Jf Hif _4>111 "INTHS. 
THE Cl;XAtE OF ihE PA~P&S nlSr~lC! SDUTH~~ST OF BUE~OS 'Iaes IS 
SUG&ESTED lS ~DRE h~ENA&LE TO GUArJLE PLANTATION C~~ELOP~ENr. 
SFE! HI f22J1121~ 
SOUTH IHER:C./RLO'~/JE"PERITU!E EFFECT5/RUBBE~ YIELe 



629 

PAPADAKIS, J.S. 

19,0 

- 1'1' -

GUAYULE &NO THE PAHPAS REGIO" (IRAHSLATED TIllE). 

lOlA CINFDRHACIGN DE INVESTIG1CIOH AGRICULTURAl 2(25/27)JI2. 

CULTIVATION/SOUTH AHERICA 

630 

PARDueC1, Ii. 

1937 

IL PRO~lE"l DELLA COM"' ELASTIC' LE PlANTE SECO"OAI~E. 

INGEGNERE 111504-516; 1212-1. 

RUBSER QUALITY 

631 

PARKER, li.E. 

1912 

THE PRESENT STLTU$ DF GUAYUtf. 

INDII RUBBER WORLD 45(4)1165-166. 

PLANT GROWTH/RUBBER YIELD 

632 

PATONI, C. 

1916 

EL GUlYULE (PART~ENIUH ARGENTATUM, A. GRAY). 

MEXICO DEPARTAMENtO DE TALLERES GRAFICOS DE Ln SECRET1RIi DE FOHENTO. 70 P. 

PLANT DISTiIBUTicN/CUlTIV'TIOH/RUB8ER YIELD/RUSSER EXTRACTION/HARVESTING 

633 

i'EAl~SON# H.C. 

1901 

A JOURNEY r~RCUGH GUAYUlf LAND. 

INDIA RUBBER WORLD 351173-177J 361205-Z10. 

ECONOMICS/PLANT DISTPIBU'ICN/CUlTIVATID~/RUBBER EXTRACTION 
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1Q18 

FRODUCTION Of GUIYUlE RUBBER. 

u.s. BUREAU OF FCREIGN AND aCHEST1C CO""ERCE, WASHIHcrOH, O~C., 
CO~MERCE REPORT 149:1172-11B4. 

SEE' C1 (13'SOO. 

CULTIVaTION/PLANT DISTRIBUTION/RUBBER EXTRACTIUN/ECO"O"lC~/RU8eE~ CUALI!Y 

635 

PERRY, E .L. 

ANNUAL REPORT, 1945: GRewlNG IUSBER IN CALIfDRNIA. 

CULTIVATION/CALIfORNIA 

636 

1952 

PECULIARITIES Of PLiNTING GUiYUtE O~ THE ARID LANDS OF TAOZHIKIS1'~ 
(TRANSLATED T!TlE). 

SOVET$KlYA hGRO~G~IYA IOIS3-55. 

U.S.S.R./P~lNYI~G "ANAGEHENT/SOIl-WATER-PLANT 'ElATIONSHlPS 

637 

PICKETT, J.E. 

19"2 

GUAYUlE GETS GOING. 

PACIFIC RURAL PPESS ~~~ ~ALIFORNIL FARMER 1431326. 

CALIFORNIA/CULTIVATION/PLANTING "AN'GE"ENT!~ARVESTING 
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638 

rH~CUS, J.W. 

1941 

THE U.S.S.R. GROWS ITS OkN RUB8ER: THE SDVIET UNION IS 'AKING VIGORO~S 
HEA$URES 10 FINO SUBSTITUTES FOR ONE Of ITS FEw D£FICIl RAW MATERIALS. 

SOVIET RUSSIA TODAY 10(2'114-15, 34. 

U.5.S.R.I£CONOHICS/PLANT BREEDING 

639 

PISAREV, V.E. 

1930 

BREEDING ANO METHODS OF CULTIVATION OF THE GU1YULE (TRANSLATED TITLE). 

TRUDY PO PRIKlADNOI &DTANIKE, GENETIKE, I SELEKTEII 24(],13-84. 

SEE1 8A(1111555. 

PLANT BREEDING/CULTIVATION/U.S.S.R. 

MO 

llf30 

THE PROBLEM OF G~AYULE BREEDING IN UbS.S.R. 

SOVIET SU1TROPICS 2(3/4):33-50. 

PLANT SREIOIHG/U.5.S.R. 

6'tl 

PISAREV .. V.E. 

1932 

USER DIE HETHOD!K DER ZUCHTUNG OER KAUTSCHUKLIEFERNDEN PFLANZE 
IGUAYUlE'. 

ZEITSCHRIFT FIJER 11'CrTUNG, REIHE lu PHAHI ENZUCI4 TUNG 17: 583-621" 

SEE' SAfSH90. 

CULTIVATION 



o. 180 ... 

19"6 

THE EVALUATION OF GU4YUlE RUSBER, OEVElOPHENI OF TESTING FORHULiE. 

INDIA RUBBER ~ORlO 1151310-373. 

RUBBER DUALITY 

191c5 

STUDY OF RUB8ER IN THE UNITED STATES, HElIce AND HAITI. 

INDIA RUBBER WOPlD 111!582-S&3. 

UNITED STATES/HEXICO/lEGISLATIDN/ECCNDHICS 

POLHAMUS, l.G. 

19U 

GUAYULE AS AN EMERGENCY SOURCE Of CRUDE R~BBER. 

U.S. 8UREAU OF PLANT INDUSTRY, ~ASHINGTONI D.C. 4~. 

ECONOMICS 

bic5 

POLHAMUS, L.G. 

191,5 

RuaaER FROM G~AYULE. 

AGRICULTUkE IN THE AMERICAS 5(2):21-30. 

THE RESULTS OF RECENT EXPE~I"E"TAl GUIYULE PLANTINGS IN THE UHITED STATES 
AHO LATIN AMERi(t ARE DISCUSSEO. 
SeEr HA (15)1178. 

UNITEO SlATES/SOUTH AMERIel/CULTIVATION/ECONOMICS 
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b4b 

1962 

RueBER. BOTAHY, PRODUCTION AND UTILIZATION. 

LEONARD HILL, LONDOM. 4~a P. 

BOTH NATURAL AND SYNTHErIC ROBBER ARE TREATEO 
HISTORY, SOTANY, PRODUCTION A~D UTILIZATION. 
SUCCESS OF HEVEA A«O THE EVENTUAL FAILURES Of 
BEARING CROPS. 
seE: HA (33)6255. 

USES/ECONOMICS/CULTIVATION 

POLOVENKO, 1. 

19\6 

IN THIS BOOK INCLUDING 
THE HISTORY INCLUCES THE 
GuaYULE AND OTHER RU8SER-

SYR'EVAIA BAZANATURAL'NOGO KAUC~U'A II GVA!ULY. 

SOTSIALISTICHE SKU! SEl'SKOE KHDZYAISTVD Ul8EKISTA~1 17(3)145-48. 

U.S.S.R. 

POPTSOV, A.V./KICHU~OVA, K.V. 

1951 

ON INCREASING THE GERMINATION Of GUAYULE SEEDS (T~ANSLATEO TITLE). 

HOSKOVSKII GLAVNAYA BOTANICHESKAYA SAD. D 8141-43. 

Sf~OS/PLANTING ~ANAGEHENT/U.S.S.R. 

blt9 

POWERS, L. 

1942 

seED COLLECTIONS OF GUAYULE FROK ~EtICO AND THE TRANS-PECOS AREA OF TEXAS. 

(UNPUBLISHED). 30 P. 

TEXAS/HEXICO/SEEDS/PL1NT DISTRIBUTION 
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650 

POWERS, l. 

191j5 

fE~TILIlATION WITHOUT REDUCTION IN GUAYUlE IPARTHENIUH aRGENTATUH ERAY) 
AHO A HYPOTHESIS AS TO ThE EVOLUTION OF APOHIJIS ANU POLYPLOIDY. 

GEHErICS 30(4):323-346. 

THREE MAJOR STEPS SUGGESTED IN THE EVOLUATICN OF APDMIXIS IN GUAYUtE ARE 
FAILURE OF C~RO~OSOME REDUCTION, FAILURE OF fERTILIZATION, AND OEVfLOPME~T 
OF NOH-REOUCED EGG-CELLS wITHOUT FERTILIZATION. EVIDENCE IS CONVINCING 
THAT APOMIXIS AND POLYPLOIDY EVOLVED TOGETHER IN GUAYULE WITH HY8910IZAIION 
PLAYING AN IMPORTANT ROLE, 
SEEI 6A(19)15l6~. 

GENETICS/PLANT BREEDING 

651 

POWERS, L./GARONER, E.J. 

19"5 

FREOUENCY OF ABORTED POLLEN GRAINS AND MICROCYTES IN GUAYULE PARTHENIUK 
ARGENTATUH GRAY. 

AMERICAN SOCIETY OF AGRONOMY, JOURkAL 37:18~-193. 

BOTH HETEROGENEITY AND HETEROZYGOSITY wERE fOUND TO BE IMPORTANT F& TORS 
IN OETERMI~ING GE~ETIC VARIABILITY IN PERCENT OF ABORTED POLLE~ r1A NS AND 
FREQUENCY OF HICROCYTES IN GUAYUtE. SELECTION FOR 60TH CHARACiE~S S A 
HETHOO OF BREEDING WOULD BE ~ERY EFFECTiVE. 
SEEI BAI191120e6. Hi (15'b63. 

GENETICS/SYSTEHATICS/PLANT BREEDING 

b52 

REPRODUCTICN AN~ POLLINATION STUDIES ON GUAYULE, PARIHENIUM ARGENTATUH 
GRAY AHD P. IHCANUM H.B.K. 

AMERICAN lCCIETY Of AGRONOMY, JOURNAL 37(2,196-112. 

HIGHLY SEXUlL fO~HS OF GUAYUlE HAVE 36+ C~ROMOSOHES WITH NO HIGHLY 
FACULTATIVE APOMICTS AMJNG THEM. PCLYPLOIOS WITH 5~+-. 72+- AND lO€+
CHROKOSOMES ARE PREDOMINANTLY FACUlTATIVF APOMICTS AND eME PLANTS AMONG 
THEM MAY ARISE AS A RESULT OF REDUCED PSEUOOGl~Y, NON-R oueED PSEUOOGAMV, 
FERTILIZATION Of REOUCED AND UNREDUCED GA~ETESI AND DIP eSPORY. 
SEE: B1119)114b9. 

GENEIICS/PQllIHAT!ON/SYSTEHA1ICS 
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653 

PRElth E. 

1959 

GUAYULE CULTIVATION IN TURKEY (TRANSLaTEO TITLE). 

KAUTSCHUK UNO GUMhI 12(4':55-87. 

654 

PRESCOTT, J.A. 

1943 

THE AUSTRALIAN HCHOCLIME Of THE ZONE OF NATURAL OCCURRENCE OF PARThEHIUH 
ARGENTATUl1 c 

ROYAL SOCIETY OF SOUTH AUSTRALIA, TRANSACTIONS 671312-318. 

A CLIMATE SIMILAR TO THAT ~HERE N'TIVE GUAYULE OCCURS CAN ALSO BE FOUND 
IN AUSTRALIA FRCH THE wESTERN SLOPES OF NEW SOUTH WALES TOWARD C~ARLEVILlE 
AND BlACKALL IN OUEENSLANO. 
SEE: HI. {BIbbO. 

AUSTRALIA/PLANTING KANAGEKENT/PLAKT DISTRIBUTION 

055 

PRESLEY, J.T. 

1942 

SOXE )ISEASES AFFECTING CULTIVATED GUAYULE IN THE SOUTHWEST DURING 1942. 

PLANT DISEASE REPORTER 27(3/4)194-96. 

DISEASES OF G0AYUtE NURSE~Y PlA~TS INCLUDE OArPING-OFF, WILT, CROWh-ROT, 
AND COTTONY ROT. DISEASES OF G~AYUlE IH THE FIELD INClUVE COTTONY ROT, 
AND SCLEROTIUM ReT. 
SEE' B~(17)225~5. 

PLANT INJURY/MICROORGANISMS 



656 

PRESLEY, J.T. 

19ft" 

A OISEASE OF GUAYUlE CAUSED BY SClEROTIUH 6ATATItOlA. 

PLANT DISEASE REPORTER 28(30)17391. 

PLANT INJURY/~ICROORGAHISHS 

657 

PRESLEY, J.T. 

08SERVATIONS ON PHYMATOTRICHUH ~OOT ROT OF GUAYUlE. 

PLANT DISEASE REPORTER 26(33):998-1000. 

THE LOSS OF GUAYUlE PLANTS FROM PHYMlTOTRICHUM ROOT ROT ON INFES1FD SOILS 
IS GREATER wHEN THE SOIL ~OIST~RE CONTENT IS INCREASED. 
SEE' BA(19)5363. 

ROOTS/PLAN( INJURY/IRRI'~iIDN EFFECTSjXICRCC~GINISHS 

OIPLDDIA DIE-BACK OF GUA\ULE. 

PLANT INJU~Y/~ICRUCRGAHISMS 
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6~9 

PRESlEY, J.T. 

19"6 

DIPLODIA DIE-BACK Of GUAYULE CPARTHEHIUK ARGEHTATUH GRAY). 

PHYTOPATHOLOGY 36(7'565-571. 

SEVERE DIE-8AC~ fROK DIPLOD!A THEOBROHAE OCCURRED IN 2-YeAR-OlD IRRIGATEO 
GUAYULE IN TEXAS ALTHOUGH DRY-LAND PLANTINGS WERE Nor SEFIOUSLY AFFECTED. 
YOUNG PLANTS WERE LESS SUSCEPTItLE THAN HARDENED PLANTS ~ITH OLD DRY 
LEJ.Ves. 
SEE: 8A(20)18621. HA (17)2"9. 

TEXAS/IRRIGATION EFFECTS/"ICROO~GANIS"S/PLANT INJURY/PLANTING KINAGEKENT 

660 

PRESLEY, J.T./WESTON, L. 

191,4 

FUNGI ISOLATED FRO" DISEASED GUAYULE. 

PLANT DISEASE REPORTER 28(32)1984-985. 

see. 84(19)536". 

PLANT INJURY/MICROORGANISMS 

661 

PROKOFIEV, A.A. 

1935 

O!STRI3UTION OF RU88ER IN RUB8ER-BEARING PLA~TS (TRlN~LATED TITLE). 

SOVETSKII KAUCHUK 1:lQ-23. 

SEES CA (30)643. 

U.S.S.R./RUBBER YIELD/PLANT ANATOHY 



bb2 

PROl<OftEV, A.A. 

19lrO 

BIOLOGICAL ROLE OF CAOUTCHOUC !TRANSLATEO TITLEI. 

ACAOEMIE DES SCIENCES DE l'U.R.S.S .• BULLETIN SERIES BIOLOGIQUE 
4:589-607. 
PLANT PHYSIOlOGY/RU89EP YIELD/U.S.S.R. 

663 

PROVOROV, V. 

1935 

EXTRACTION OF RUSBER FRO" D" bER-BEARING PLANTS BY "EA~S OF SOLVENTS 
(TRANSLATED TITLEI. 

SOVETSKII ~~UCHUK 3:26-34. 

SEe. CA (30)6~3. 

U.S.S.R./RUSBER EXTRACTICN/CHEMISTRY 

664 

RAMOS, J.L. 

195Q 

A NEW METHOD OF PROCESSINC GUAY~LE ITRANSLtTED Tl:~~l. 

CHIHIE ET INDUSTRIE (PARISI &1(6):8~. 

RUE8ER EXTRlCTICN 

RAIDS, J. L. 

1960 

NATURAL RUBBER PRODUCTION IN TEMPERATE COUNTRIES. 

REVISTA GENERAL CAOUTCHOUC 37:962-965. 

GUAYULE RESEARCH 1N SPAIN FOR THE PAST 15 YEARS IS REVIE~EC. TPE 
PHYSICAL ~nO CHEMICAL PROPERTIES OF GUAYUlE A~O HEVEA RueBER ARE CCMP~RED. 
SEEI HA (31)2850. 

CHEMISTRY/RUBBER YIELD/RUBBER QUALITY/CULTIVATION 
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66b 

RANDS FIGUE~AS, J.L./CABRA FERNANDEZ, A. 

1953 
SOLUTIDN TO THE N&TIONAL RUBBER PROBlE"1 GU'YUlE$ 

ION 131204-207, 258-263. 

ECONOMICS/USES 

bb7 

1955 

INDUSTRIAL PROCESS FOR ceTAINING ~'TURlL RU&B£R FRO" GUAYUlE 
(TRANS~ATED lITLEI. 

CHINlE ET INl)I.ISTRlE (PHIS) 74(1.1:&6. 

RUBSER EXT~ACTION 

b6B 

19"2 

GUAYVLf RUBBER PROJECT EXPANDING i&~!DLY. 

DOMESTIC CO'lIfRCE ZQ!Z3lIZ1-Z2. 

CALIFORNIA/HEXJCJ/ClLTIVATICN 

669 

191;2 

RUSBER FROM AMEaIC&N LETTUCE FIEL'S' A PRO"lSIN( SOURCE OF SUPPLY. 

OO~EST!C CDH~ERCE 29(2)112-14. 

UNITED STATES/ECONOMICS 

670 

1937 

GUAYULEI TME MEXICAN RUBBER TREE (TRA~SLATED TITLE), 

PHiRMAIEuTISCHE POST 70(29)1332-33Q. 

PLANT DISTRI8UTIO~/CULTIVA1IOK/"EX!CO/SYSTEMATICS/USES/ECONGMIe$ 
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1947 

SOIt-GUA~ULE RELAT[D~SHIPSI THE SALT TDLERlNCE Of GUAYULE. 

(U~PUBLISHEO" 5~ p. 

SOIl-WAlER-PLANT RElATICNSH!P$I$AL1 TDLERA~CE/~LAUT GIOWTH 

61Z 

THE SALT TOU:RAHCf Of Gt.u.Yi.h.E. 

AHERICAN S~CIETY Cf LCRCNt"y, J~UQ~AL 38(81:728-7~Z. 

GUAYULE PLANTATIONS DO ~Ol £~?E&Q fEASI9LE C~ SOILS ~&V!~G I~ Excess OF e.l 
PERCENT SALTS IN THE UPPER fl~E ~fEl lLTH1UG~ [HE Pll~rs GREN .ELL 41 lESSER 
CONCENlkA1IC~S. G~c~tH .,s !~~?EtS1NGLY RE'A~CEC ~! CChCE~TO'T[CNS GREtTER 
THAN 0.3 PERCENT AND Pl&\T5 kf~~ (lLlE~ cq SEVEQELY ~£'ARCfO A1 CC~:E~TRATI0"S 
OF 0.6 PEACENT OR MORE. 
SEE: 8A{23120~eq. CL !4111c5e. ~A (i7IZ47. 

CHEK!STRY/SALJ TOLERANCE/PLANT PHYSIDtOGY/SOIL-WATER-PlANT RELATIC~SHIP5 

1947 

SOIL-GU1YULE RELATIONSHIPS. 

AMERICAN SOCIETY OF AGR8NJ"Y, JOURNAL 39(6):483-512. 

GUAYUlE RU~BEP PFCDUCTICh ~&S &tST eN GOOD lei" seilS .ITH ~CDERATE 
IRRIGATICN AN: ALrER~ATI~G ;E~JCDS [F ~OlSTu;~ STRESS .~c V~G~'AIIVE 
GRO~TH. LJ" ~CISTU~E ST~ESS 7HC~EA!ED 5~RuE ~!;E A~t 'GTAL RUBBER 
YIELD, BU1 AlSC l"(RHSEL PRO)UCTICt, COSTS /'l;~' &LT;"'[~:;t' l-'iGh ~ClSTI:~E 

STRESS INC~EASEC T~E P~PCENT RJB3ER YI~L~ PER s~~Je, S~~LB !IZE AND 
TOTAL RUSSER VIEtJ wERt DECREASED. 
SEEI SA(21125934. CA (4~ju009. 

SDIl-WATER-PLANT ~ELATI8NSkIPSll~R!GlTION EFFECTS/~CISTURE STRESSI 
PLANT GROwiH/RUBSER YIEtD/ECO~O¥ICS 

RETZER, J.t. ET AL 

19lt5 

SOIL ASSOCIATIONS, RIC GRAN~E PLAIN, TEXIS. 

u~s. FOREST SERVICE, WASHi~6TDN. O,C" EMERGENCY RUBBER PReJECT. 
(UNPUBL I SHED I 

TExA$/SOIL-WITER-PLANT RElATIONSHIPS/PLANT DISTRIBUTION 
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675 

OBSERVATIONS ON GUAYULE aESPO~SE 0f INDICATOR PLors ESTleLISHEO CURING 
THE SPRING OF 1942. 

tUU'UBlISH(0). 1 P. 

PLANT GROwTH/CUtTIVATIOH/SDll-WA1ER-PlAHT RElA'IONSHIP~ 

616 

aICHARDSDN, A.f.V. 

19'*2 

THE UTILIZA'I~N OF RU3BER-&EA~1~G PLlNTS. 

tUS1RllIA/ECO~OMJCS 

bn 

~ueBER F~DM ~ESTER~ ~EEDS. 

ECONOMICS/UNITED STLTES 

676 

El GU£YULE EN KEJICO. 

AGRONDM[' (&UENOS aiRES) 31(1)139-47. 

KElleO/CULTIVATION 

679 

1953 

GUAYULEI THE PUS9fQ PlA~' Df I~E DESERT. 
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fINAL REPO~TI THE E~ERGENCY RU!aER PROIECTt A REPORT ON OUR WARTIME 
GUAYUtE PROGRMh 

u.s. FOREST SERVICE, LOS ANG~lES. E"ERGE~ct RUBBER PROJECT. 234 P. 

INClUDEO IN THIS REPaRT OF WOR~ D]NE Bf THE FOREST SERVICE IN ThE 
E"fRGENCY RUBBER PROJECT '~E HiGHLIGHTS o~ G~lYUlf ~lsrORYJ 'HE BAC~
tROU@ or i'l1t pOCJiCT, L[GlSHCS. StRVf.'($, U.N~ ACCl,LSlTHHl, FW!.HCES. 
OPERATIONS OF NURSEPJ:S AND Pl'~"'10NS. HARVESTING. I~O PRDCESSlh6. 
!~E LAST PIRT OF 1Hl iEP(RT FOC0SES ~~ PROGRAM FLUCTUATIONS INCLUCIH' 
PROPOSED P~GGRAM CUR1IIl~ENTS, Er?AhSION$, '~J THE FINAL LIQUIDA1IDN 
WITH D[SPJ~ITlrN OF Pk0PEATY 4~L PER'ONNEl, 

LEGISLATION/PLANTING MANtGE"EUTJCUL'IVATjON/fCON~HlCS/RUR8ER fXTPA(TICHI 
HARVESTING 

kOSERTS, R.C. 

HHER.!U.TIorUl COtl{;RESS Of SOIL SCHhCEt qTH, !':;ST£PD<\H,TRAHSACTIONS 
4(1) :404-406. 

CHEMISTRY/SALT TOLEPANCE 

be2 

RODRIQUEZ-HAHN, l. EfH 

STRuCTURES OF ARGENIATINES -~D ( FROM P'RT~iHIU~ ARGENTATUH. 

REVISTA lATINO'~ERICAHA CE QUI~JCl 1!11:24-38. 

C~~HIClL AND S~ECT?tl ST~DIES ~ERE USED TO DETERMINE THE STRUCTURES 
OF THE TRITERPENE AAGfNT17INES A, Bt AND C FRO" GUAYVtE. 
SEEr CA {74188168. 

CHEMISTRY 

683 

1944 

FINAL REPORT ON TESTS OF GUIYUlE SEeD "ADE AT ST. PIUl. "INNESDTA. 

(UHPUBlISHEC'. 5 P. 

SEEDS/PLANT PHYSIOLOGY 
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1927 

HEw OATA ON THE CULTIVATIDN OF GUAYUlE (PARTHEHIUH lAGENTATLnl IH 
JEHUACAN, PUEStA (TRANSLATED rIlLE). 

MEXICO FtRESTER 5(1/2't12-1~. 

SUa 1H.(Z)Zbl. 

HEXICO/CUlTIV~TICN 

685 

ROllINS. R.C. 

ANAlAGOUS PLINT TYPES FRCM ~'TU;!L rOPUL&lICN$ OF GUA'~LE {PAR1~E\IU~ 

ARGEHTATUHJ tNO HARlOLA (P. IN:L~~Mlf ,Nt CERTAI~ DEQ[VAT{VES OF CRDSSES 
8ETWEE~ THESE SPECIES. 

A~ERICAN JOURNAL OF BOTANY 3118 I l135-}4$. 

GENETICS/SYSTEMATICS 

686 

ROLL INS, R.C. 

EVIDENCE FaA NATV~AL HYBRIDIT, eE'~~E~ G~A1ULE (PARTkENIUH IRGENTATunJ 
AND HARIOLA (PAATHENIUM INCA~U~I. 

AXERICAN JOURNAL OF eOTjNY 31:93-99, 

A GREENHOUSE POPULt.TION C t'.DRE THHi 200,OCO GUJ.Y!.:U:: yUhTS WAS G!<C'J{11 FRCf, 
SEEDS COLLECTED F;~~ WIDELY SEPtRAIE~ AREAS IN HEX!CJ ~Nt TEllS A~D 162 ~YBRIOS 
WERE FCUNC fRC" I~"ECIATE CROSSES BEr~E~N GUAYUlE LNO HARltlA. T~E HDRfHCLOGY 
OR THE T~lCHO~ES ~,s THE P~IMARY Tt.IOND"IC CHARACTER FOR ICE~TIFYI~G THE 
HYBRIDS WHlC~ ~EQE GENERALLY I~TEa~EDIATE BETkEEN GUAYULE 'NO ~ARIOlA. 
SEE: 84(18111783. 

KEXICO/TEXAS/GENETICS/SYSTEMATrCS/PlANT ANATOMY/SEEDS 

bSi 

EVIDENCE F3R GENETIC VARIATION 'MONG APD~ICTICAllY ~RODUCED PLANTS OF 
SEVERAL f. PRCGENIES CF GUAY~L~ (PARTHe"IU~ A~GENTATU") AND "ARIOLA 
(P. IHCANUIO. 

A~ERICIH JOURNAL OF BOTANY 321554-5&0. 

VARIANT GUAYUlE AND "ARIOLA PLANTS ~ITHOUT DIFFERENCES IN CH~D"DSC"E 
HUMBER WEkE FOUND WIT~IN THE APOMICTICALLY PPODUCED PORTION OF GIVEN 
PROGENIES. A SUGGESTED Erp~ANITIDN is '~'T NUCLEAR DIVISIONS ~I1H SD~E 
FEATURES OF hflOSIS AND SOME GF M[TOSIS pqeCEDED G!HE10P~YTE FQR~ITIDH 
AND THAT DEVIATING MATErNAL PLA~TS ARDSE HOST FREOUENTlY BY PSEUDOGlHOUS 
OIPLOSPDRY OR SEHfCAPOSPGRY. 

GENTICS/SYSTEMATICS 
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686 

ROLLINS, R.C. 

19~5 

INTERSPECIFIC HYBRIDI1ATION IN PIRTHENrU~. l' CROSSES BETWEEN GUAYULE 
(P. ARGEN1ATU~) AND ~ARIOLI (P. INrl~un'. 

AMERICAN JOURNAL OF BOTANY a2(71:39~-404. 

ARTIFICIALLY PROnUCEO HYBRIDS FROH CROSSES BETWEEN GUAYUlE AND "ARIOLA 
APPROXIHATElY DUPLICATED FOUR ~llO PLANT TYPES pqEVIDUSLY CfSCRIBED &S 
HAVING CHARACTEkISI1CS Of GUAYULE 'hOlD' ~1~rOL&, THUS eXPLAINI"' THE 
PROBABLE OAIeIN Of THE FCU~ TYPES. INTERSP(CIFfC HYBRIDIZATION MAY 8E 
USEO TO IHPAOVf GUAYUlE. 
SEEI SAt19117Qeo. HI (16)278. 

GENETICS/SYSTEMAtICS/PLINT BREEDING 

669 

ROlLIHS, R.C. 

1945 

SOME KNOWN AND PRO!A9LE lEVELS OF RECIPROCAL INTROGRESSION BE'~EEh GUAYULf 
(PlRTHENIU" ARGENTATUM) AND ft'~IDLA (? IN(AUU"~. 

GENETICS 30:18-19. 

GENETICS/SrstE"ATICS 

690 

ROLLINS, R.C. 

1946 

IHTERSPECIFIC MY!RIDIlLTIDN IN p,alEYNIU". III CiDSSES INVOLVING 
p. ARGENTLTUM, P. INCANUM, P. STRlHCMIUH, P. TOHENTOSLH AND p. ~YSTlROPHORUS. 

'"ERICAN JDUPNll QF SGTANY 33:21-30. 

A SERIES OF VJGCRO~S HYBRIDS ~ERE DelAINE) FRO" CROSSES BETwEE~ ViR OU$ 
SPECIES OF PA'T~EN!U". lHE MOST LIKELY HYBRIDS FOR IXHEDILTE UTILI ATICN 
TESTS FOR RU&BE& PRQD~CTIO~ wE?E 2~=qO FROM (ROSSES BETWEEN 72 CH~[ DSCh~ 
P. AR6ENT"up kNO 36 CHRCMGSCME P. STRA"GNIU~. 

SYSTEMATICS/PLANT &AEEDING/&E~ET[CS 

6~1 

ROlLr~s, R.C. 

19~6 

THE OCCURRENCE OF SUBLETHAL D~A~FED HYSRIDS IN PART~EI~H AND THEIR 
CHIKERIC "UTATION TO NOR"ILCY. 

AMERICAN JOURNAL OF tOTAHY 331825. 

GENETICS 
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692 

19"9 

SOURCES OF GENEiIC VARIATION IN PARTHEHIU" ARGENTATUM GRAY. 

EVOLUTION 31358-368. 

CYTOGENETIC EVIDENCE INDICATES THAT THE SPECIES ORIGINATED IN EASTERN 
DURANGO, MEXICO AND GEN~TIC SEGREGATION WAS FOUND OPERATIVE IN POPULATIONS 
WITHIN 80TH THE SEXUAL DIPLOID AND THE POLYPLOID FACULTATIVELY APOMICTIC 
PORTION OF THE SPECIES. INTROGRESSION wITH HARIOLA HAS PL~YEO A MAJOR 
ROLE IN EXTENDING HETEROGENEITY MUCh BEYOND THE LIHITS OTHERWISE TO BE 
EXPECTED IN GUAYULE. 
SEEI BA(24'8l93. 

PLANT DISTRI8UTION/HEXICO/GENETICS/SY5TEKATICS 

693 

ROlllliS, R.C. 

1950 

THE GUAYULE RU8BER PLANT AND ITS RELATIVES. 

CONTRIBUTIONS OF THE GRAY HERBARIUM 172=3-1). 

A TAXONOMIC TREATMENT OF 16 SPECIES AND THEIR VARIET[ S IN THE GENUS 
PARTHENIUH IS P9ESENTEO ~IT~ A ~CR'ING KEY TO THE SFe lES. DISC~SSICH 
INCLUDES GEOGRAPHICAL DISTRIBUTICN, REPROCUCTIDN, GE~ TICS, MCRP"OLOGY, 
ECONOMICS, AND P~YlOGE~ETIC TREhJS. 
SEE' 6'125'2646. 

GE~ETICS/PLANT DlSTRIBUTION/SYSTEH~TICS 

694 

ROLLINS, R.C./CATCHESIOE, O.G. 

1951 

A NOTE ON SOME TECHNIOUES OF OSTAINING GENETIC SEGREGATICN IN APOMICTIC 
STRAINS OF THE GUArULE RUaaER PLANT. 

GENETICS 36(;)435·440. 

A "ETHOn OBTAINING GENETIC SEGREGATION IN APOMICTIC STRAINS OF GUAYULE 
WITHGUT LOSING THE IPO"!CTIC fEATURE IS DESCRI8EO. IT ~AY BE POSSI8lE TO 
IrtCREASE THE RU8!ER CONTENT CF APOMICTIC STRAINS WITH THIS METHOO. 
seES 81(26)7914. 

GENETICS/RUBBER YliLO/PLANT BREEDING 

695 

1935 

CULTIV1TION OF GUAYULE IN THE (JTALllH) COLINIES (TR~NSLATEO TITLE). 

AGRICULTURA COlONIALE 29.330-353. 

SEEr CA(29)7120. 

CULTIVATION/RESINS 
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696 

ROltNEY, V.E. 

1946 

CONTROL OF LYGUS BUGS WITH DOT AS RELATEO TO GUAYULE SEED PRODUCTION, 

JOURNAL OF ECONOHIC ENTOMOLOGY 39(5)r664-665c 

A l.5 PERCENT DDT OUST WAS APPLIEO TO GUAYULE SEeO PLOTS AT THE RATES OF 
30-35 PERCENT PEA ACRE, KILLING HOST ADULTS A"O NYNPHS 3~T PEOuIRING A 
SECON~ 'PPLICAIleN 10 DAYS LATER 10 CONTROL NYMPHS THAT ~ATCHEO AFTER THE 
INITIAL OUSTING. A FILLED-SEED cnUNT IN TREATE~ PLOTS WAS 40.6 PERCENT 
COMPARED TO 14.3 PERCENT IN CONTROLS. 
SEEr 8A(21)l8350. CA (41)1378. HI (17J1509. 

IHSECTS/PARASITES/PLANT INJURY/SEEDS 

697 

ROHNEY, V.E. 

1946 

CONTROL Of LYGUS BUGS WITH DDT OUST AS RELATED TO GUAYULE SEED PRODUCTION. 

U.S. BUREAU Of ENTOMLOGY AND PLANT OUARANTINE, WASHINGTON, D.C. 8 P. 

INSECTS/PLANT INJURY/SEEDS 

698 

ROHNEY, V.E. 

1946 

INSECTS FOUND IN GUAYULE IN NORTHERN MEXICO. 

JOURNAL OF ECONOMIC ENTOMOLOGY 39(5)1670-671. 

INSECTS ATTACKING NATIVE AND CULTIVtTEO GUAYULE IN hCRTPERN XEXICO DURING 
A 9-DAY SU<VEY IN JUNE 1945 ARE RcPG~TEO. REPROO~CING INSECTS INCLUDED FCLR 
SCALES, LARVAE Of FOUR BEETLES, LARVAE OF TWO KOTH$. TwO HEALY-SvGS. A lEAF
HOPPER AND A FUlGORIO. 
SEE' BA(211183S1. 

INSECTS/HEXICO/PlANT INJURY 

699 

ROMNEY, 'I.E. 

19\1 

DDT EMULSION TO CO"TROl REO SPIDER AND HEALY BUGS ON GUAYULE. 

JOURNAL Of ECONOMIC ENTOMOLOGY 40(4)1480-483. 

REO SPIDER HITES AUD ALL ACTIVE FORHS OF ~EiLY-8UGS WERE CONTROLLED 8Y 
AN EMULSION OF 0.3 PERCENT OCT, 0.6 PERCENT 8EHIEHE, 0.3 PERCEHT Y~ITE 
PETROLEUM OIL, AND 0.01 PERCENT VATSOL O.T. REPHTEO APPLICATIONS wn~ 
A PAINT GUN ~ERE ~AOE TO GUIYULE PLANTS IN THE GREENHOUSE. 
SEEr 8A(22)10107. CA (42)312. 

INSECTS/PLANT INJURY 
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700 

ROMNEY, V.E./CASSIDY, T.P. 

nit 5 

ANAPHES OVIJENTATUS AN EGG-PARASITE OF lYGUS HESPERUS. 

JOURNAL OF ECONOMIC ENTOHOlaGY 38(4)1497-498. 

SEE' BA(lO)1520. 

PARASITES/PLANT INJ~:~ 

701 

ROHNEY, V.E./CASSIDY, T.P./YORK, G.T. 
1945 

EXPERIMENTS WITH DDT AGAINST INSECTS ATTACKING GUAYLLE. 

u.s. AGRICULTURAL RESEARCH ADHlhISTRATIDN. WASHINGTON, D.C. 
E-672:1-16. 

DOT OUSTS, 0.3 PERCENT DDT E~~LSlaNS OQ KERC5EHE SOlUTICNS kITH 2.5 TO 
5 PERCENT DDT PROVIDED EFFECTIVE CONTROLS AGAINST ~OST INSECTS FaUNa 
ATTACKI"G GUAYUlE. SLLPkUR. TA~rIR E~ETIC-GlYCEROl. ON-111, AND TRITO~ 
8-1956 WER£ FOU~O LESS EFFECTIVE. 
SEE: CA (40)667. 

IHSECYS/PARASITES/PLANT INJURY 

102 

ROMNEY, V.E./YORK, G.T./CISSIDY, T.P. 
19"5 

EFFECT OF LYGUS SPP e ON SEED PRLDUCTION AND G_OVTh OF GUAYULE IN CALIFORNIA. 

JOURNAL OF ECONO~IC ENTOHOLCGY 38(11145-50. 

lYGUS HESPERUS DI~ECTlY ATT1C($ I"MATURE GUAYULE SEeD IN CALIFORNIA OR FEEDS 
ON TERMINAL SHoeTS INHIBITING SLBSECUENT FlC~ERING DR GRD~TH. lYGUS SALlEI 
FEEDS PRIMARILY L~ TEQMJNLL SHoeTS lLONG CLllFnRNIA COASTAL APEAS CAUSING 
fLA~T GROWTH RETARCATIDN. 
SEEI 8A(19,1430B. HA (15'17~5. 

CAlIFORNIA/SEEOS/INSECTS/PLANT INJURY 

703 

HAt 

1970 

GU'YUlINES A INC B. NEW SESCUITERPENES FQOM PARTHENIUH &RGENTATU~. 

~EVISTA LATINOA~E~ICANA DE QuI"!CA 1(3)1132-135. 

THE STRUCTURES OF THE SESQUiTERPE~ES GUiYUlIN , AND GUAY~LIN B WERE 
DET~R"INED MAINLY ON THE BASIS OF SPECTR~L STUOIES. THEY ARE CLOSELY 
RELATED TO 8ICYCLOGER"AC~ENE. 
SEE. CA U"llOSH7. 

CHEMISTRY 
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700\ 

1908 

THE ANATOHICAl STRUCTURE Of THE MEXICAN PUBBER PLANT GUAYULE, PARTHENIUH 
ARGENTATUH, GRAY (TRANSLATED TITlEI. 

DEUTSCHE BOTANISCHE GESELLSCBAFl BERI CtHE Z6A(3) :248-263. 

PLANT ANATOHY 

705 

ROTTY, R. 

COMPARATIVE lIELDS FRO" 2- Tn 3-YEIR-DLD GUAYULE SHRUBS GRO~N WITH 
ANO WITHOUT IRRIGAT:ON IN THE SPENCE fIELD. 

'UNPUBLISHEO'. e p. 

RUB8ER YIELD/IRRIGATION EFFECTS 

70b 

RO'IHTREE, t. 

~U8BER FROM AMERICAN WEEDS. 

fLO~ER GROWER 291316-317. 

HONOIHCS 

707 

ROYO MARTINEZ, J./VASCUEZ VALERO, M. 
19b1 

UTIlIlATIO~ OF GUAYULE R~89ER DERIVEO F~OH PA~THENrUM ARGENTATU~ 
(TRANSLATED TITLE). 

REYISTA DE LOS PLASTIC OS (~AORID' 12(71)1]91-395. 

USES/RUSBER QCAllTY/RESIkS/C~E"ISTRY 

108 

ROIUb I. 

1932 

SOVETSKII (AUCHUK 1121-26. 

U.S.S.R.. 
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109 

RUSBY, H.H. 

1909 

THE RUBBER PLANTS OF MEXICO. 

TORREYAMA 91111-164. 

110 

1928 

LE GUAYUlE IPARTHENIUH ARGENTATOH, GRAY'. 

REVUE OE BOTANIOUE APPLIOUE ET tlAGRlCUlTURE COlONIALE 8(8l't~45~441. 

CULTIVATION/ECONOMICS 

111 

19ltB 

RU8&ER PLANTS AND POLICY IN I~ERICA; REPORT OF THE ADMINISTRATOR OF 
AGRICULTURAL RESEARCH, 1947. 

U.S. BUREAU OF INCUSTRY, SOILS. a~D AGRICULTURAL ENGINEERING, 
WASHINGTON, D.C. P. 305-306. 

LONG-TERM OBJECTIVES OF A NATIONAL RUe3ER pellCY INCLUDE ENCDURAGEKENT 
Of A COMPETITIVE HEVEA RU3&ER [hDUSIRY IN L&TI, A~ERICA AND THE BREEDING 
AND SELECTION OF DORESTlC IUSBER PlA~TS SUCH AS GUIYULE AND KDK-S1GHYl 
IN THE UNITED STATES. SEeD STnC~PIlt5 FROK GUlYUlE AND KOK-SAGHYZ COULD 
BE USEe IN FUTURE EMERGENCIES. 
SEE. HA (18)2052. 

SEEOS/ECON~~ICSISOUTH AMERICA/UNITEL STATES 

112 

19t.,8 

RUB8ER PL.NTS ANO POLICY IH l~ERIC&: ~EPORT OF THE 10KINISTRATOR OF 
AGRICULTURAL RESEARCH, 1947. 

U.S. BUREAU OF INDUSTRY, SOILS, IND AGRICULTURAL ENGINEERINGI 
WASHINGTON, D.C. p. 313-1.,10. 

RUBBER YIELDS FRO" INTE~SPECIFIC ~YB.IOS OF GUAYULE ARE REPORTEO. 
SEE' Hi {20'3t.,t.,O. 

UNITEO STATES/RUSSER YIELD/PLANT 8RE~DIHG 
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713 

SAN HIlLAN, J.H. 

1927 

THE IMPORTANCE OF GUAYUlE FOR THE PRODUCTION OF RUBBER 'TRANSLATED TITLE). 

HACIENDA ZZ(11)13~2-333. 

CUlTIVATION/RUSSER QUALITY/ECONOMICS 

71lt 

SAUCEDO, V. 

1929 

POSSIBILITIES Of THE RUBBER AND GUAYULE INDUSTRY IN "ElleO (TRANSLATEO TITLE). 

MEXICO FORESTER 1(1)18-13. 

SEE: 8A(3)2001. 

HEXItO/~CONOHICS 

115 

SAUCHElLI, V. 

1926 

MACHINE GROWN RUBBER IN THE UNITED STATES - RUBeER GRO~ING BY AMERICAN 
FARMERS - PLANT BREEDING ANO MECHANICAL EFFICIENCY - AMERICA'S ANShER 
TO CHEAP COOLIE LABOR. 

INDIA RUSBER WORLD 75(2)167-69. 

UNIT~O STATES/PLANT BREEOING/ECONOHICS 

7lb 

SAUCHELLh v. 

1928 

GUAYULE RUB8ER A HOHf INOUSTRY; RECENT fINDINGS BY OR. O. SPENCE SHOW THAT 
GUAYULE RUSSER IS A COLLOIDAL SUSPENSION IN THE PLANT JUICES LIKE LATEX GF 
THE HEVE, TREE' IMPORTANT OEVELOPMENTS fOLLOW. 

INDIA RUBBER WORLD 78(3,155-56. 

CHEMISTRY/CULTIV£TION/ECCNOHICS 
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717 

SCHIOROWnZ, p. 

19U 

GUAYUlE IN THE PAST. 

- 199 -

INDIA RUflSER JOURNAL 102(22)S3-~. 

ECONOKICS/PlANT DISTRIBUTION/HARVESTING/RUBBER EXTRACTION 

718 

SCHIllER, J. 

1916 

INDIGENOUS RUB8ER PLANT, HIGH IN RUBBER CONTENT. 

GUHHI-ZEITUHG 301500-501. 

SeE' CA (19'1288. 

RUBBER YIElD 

719 

SCHMID, t./STOHR, R. 

1926 

STEARIN FROM PARTHEH!Ur. ARGENTATU~. 

DHJlSCHE, CHEtHSCH£ GESEUSCh,\fT IHRXCHTE 59(7) 11408--1410. 

CHEMISTRY 

720 

SCHNEIDER, H • 

1 ~fttt 

VERTICILLIUX WILT OF GUAYULE. 

PHYTOPATHOLOGY 3~(10):936. 

HICROORGANIS"S/PlINT INJURY 
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SCHNEIDER, .... 

1945 

- 200-

SURVEYS ANO OBSERVATIONS ON VERTICIlllUH WItT OF GUAYUlE IN CALIFORNIA 
FROM 1943 TO 1945. 

PLANT DISEASE REPORTER Z~(22):615-617. 

OLDER ANO XORE HARDENED GUAYUlE PLANTS SHOW LESS INTENSIVE EXTERNAL 
SY~PTO"S OF VERTICIlLIUH wILT WHEN INfECTED THAN DO YOUNGER PLANTS. 
HOST KODERATflY I~FECTED PLANTS RECCVER ALThOUGH GROWTH IS RETARDED. 
SEe. SA(ZO)1401t. 

CALIFORNIA/PLiNT INJURY/HICROORGANIS~S/PL'NT GROWTH 

722 

SCHtcEIDER, H. 

1948 

SUSCEPTIBILITY OF GUAYUlE TO VERTICILlIUH WILT 'ND INFLUEHCE OF SOIL 
TEMPERATURE AND "OIST~RE ON DEVELOPMENT OF IHFECTID~. 

JOURNAL OF AGRICULTURAL RESEARCH 76(5/6ItI29-143. 

EXPERIMENTS IN CALIFORNIA INDICATE THA' CQHXERCIIL STRAINS OF GUAY~lE 
DIFFE~ IN THEIR SUSCEPTIBILITY 10 VERTICILLIU~ ~rLT. lhE FUNGUS IS 
ACTIVE AT ~ll MOISTURE lEVELS ABove THE ~ILTING POINT AND BECCKES 
INACTIVE AT CONSTANT SOIL TE"PERATU~ES 8ET~EEN 10 AND 85 DEGREES F. 
SEE: 81(22)17269. HA (18)28~1. 

CAlIFORNIA/PlINt INJURY/HICRGORGAHISHS/TEKPERATURE EFFECTS 

723 

SCHOFFELMAYER, V.H. 

1950 

NEW GUAYULE HYB~IOS UNDER TEST IN sorTM TEXAS. 

TEXAS CHEMURGIC NEWS 6(6.'1-2. 

PLANT BREEDING/TEXAS 

7llt 

SCHOll, E.E. 

1945 

GUAlUlE DEVElOP~ENT IN THE UNITEfr STATES. 

RUBBER AGE S6:507-510. 

SEE' CA (39)2217. 

UNITED STATES/ECONOMICS 
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725 

SCHULTZ, E.F. 

1942 

El GUAYULE EN 'UC~HAN. 

ESTACION eXPERIMENTAL AGRICOLA TUCUMAH, rIRCUlAR l07'1-~. 

THE POSSIBILITIES FOR CULTIVATION OF GUAYUlE In TUCUMAN IRE DISCUSSED 
INCLUDING TEHPERATURE AND SOIL REaUl~HEHTS. IT HAS alE" CULTIVATED AT 
THE TUCU"AN EXPERIMENT ST~'ION, BUT THERE WAS liTTLE IAIEREST IN GRO~lNG 
IT lOCAllY. 
SEEI 81(19)11470. HI (131609. 

CULTIVATION/HEXICO/TEMPERATURE EffECTS/SDIL-WATER-PLANT RElATIOHSHIPS/ 
PLANTING MANAGEMENT 

726 

seOBELt, G./HOL~S,--

1911 

AG~ICULTURE IN CHIHUAHUA, DUR1NGC, AND GUAD~lAJAR&. 

DIPLOMATIC AND CDNSULAR REPORTS 4742~1-17. 

TEXAS/CULTIVATIGH/ECOHOHICS 

127 

SEVERIU, H.H.P. 

19ft5 

VIRUS DISEASES Cf GUAYULE. 

PHYTOPATHOLOGY 35t9,1737-738. 

GUAYULE SEEDLINGS WEPE EXPERI"ENTALlY INfECTED BY KECHANIC1L INCCUlATION 
WITH TCSACCO-~OSAIC AND T08ACCO-RINGSPDT VIRUSES. THE SEEOLI"GS WERE 
NON5USCEPTIBLE TO SEVERAL OTHER VIRUSES. 
~EEI 81(19)22667. 

SEEDLIHGS/~ICROORGANIS~S/PLANT INJURY 

728 

1952 

RUS8ER lCCUHUlATlnH IN GUIYULE (PARTHENIUH APGEHT1TUH GRAY) IN SOUTH 
AUSTRALIA. 

CO""ONWEAlTH SCIENTIFIC AND INDUSTRIAL RESEARCH ORGIN~ZATIOH, AUSTRALIA, 
BULLETIN, 270:1-31. 

THE ACCUMULATION AHD PROOUCTION OF 
SOUTH AUSTRALIA ~ERE INVESTIGATED. 
PfR ACRE wERE PRODUCEO COKPAREO TO 
SEEI 81(55)21968. HA (23)3289. 

RUBBER fROM GUAYUlE ?lANTATIOHS IN 
UNDER IRRIGATION, 1600 TO 1800 POUNDS 

~30 TO 1000 POUNDS PER ACRE UNIRRIG1TED. 

RUBBER YIElO/IRQIGATIOH EFFECTS/AUSTRALIA 
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7Z9 

SHUBAKOH I C .0. 

PH9 

dREEOING FOR RESISTANCE 10 FUStRIUH IND VERTltIllIUH WILTS. 

BOTANICAL QEVIEW 15{6JI311-~2l. 

SEEI 9A{l4)5099. 

HICROORGAlHSMS/Plh'H SREEOl!iG/Pl l!r: IHJUH 

130 

SLATTERY, M.C./TYSOAl, H.X. 

19-

THE GUAYULE "ETHOD AS A HEINS or ESTIMATION OF RUBBER IN GUAYULE. 

(UNPUBLISHED'. 13 P. 

RUBBER YIEL{> 

731 

SLEETH, B. 

PRE-MERGENCE lOSSeS AND SEEDLING ~ODT ~OT AND THEIR caNTRDl IN GUAYUlE 
NU!{SERIES. 

'LANT DISEASE REPORTER 38t31)t954-955. 

PRE-EMERGENCE Dl~PING-OFF lOSSES IN GUAYUlE ~ERE SIGNIFICAHTLY REDUCED IN 
THE GREENHDUSE .FTER SEED TRfATKENrs WITH 1 PfRCEhT BY wEIGHT FERftATE, 
SPERGDN OR THICS.~, B~T THE JCCURAENCE OF SEEDLING ROOT ROT WAS NOT 
SICNIFICANTLY AFFECTfD. 
SEE' 8A(19)5~b5. CA (39j544. 

SEeOLINGS/ROOTS/PlINT INJUaY/HICRDDRGANISMS 

132 

1ft'" 

IGAR MEDIUM IND TEC~NIQUE FDR ISOLATING PYTH'~~ FREE OF DACTERIA. 

HICROQRG1NISM$/CPEHISTRY!PARI$ITES 
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131 

SLEETHI 8. 

1945 

PRE-EMERGENCE DAMPING-OFF CO~'ROL I~ GUAYULE WITH PHENYL nERCURIC 
FUNGICIDES. 

PLANT DISEASE REPORTER 29(511139-140. 

PRE-EMERGENCE DAMPING-OFF I~ 6UAYULE CAUSED BY PYTHJUH ULTI"~" IN T~E 
GREENHOUSE WAS CCNTPOllED BY PHEhYl nEACUR(C FUNGICID~S APPLIED TO THE 
SEED AS OUSTS BEFORE PLANTING. 
seEI 81(19)20172. CA (3SI1957. 

HICROORGANIS"S/SEEDS/Pl'NTiH~ HLHAGE"EHT/PLAIIT INJURY 

734 

SLEETH, B. 

1946 

EFFECT OF FUNGICIDAL SEeD TREATMENTS ON GUAYULE SEEDLING EHERGENCE. 

PHYTOPATHOLOGY 36(12':999-1010. 

PRE-EMERGENCE LOSSES IN ~UAYULE CAUSED BY PYTHIU~ UlTInu~ AND RHIlOCTDNIA 
SP. IN CRE~riHGUSE, NURSERY, AN) FIELD TESTS ~E~E CD~T~OLlED BY FUNGICIDAL 
SEED TREATMENTS. THE "OSI PRDMISING FJNGICIDfS wE~E [~ISAN {~O PERCENT 
lETRAHEI~YL THIURAM CISULFI~E) l~D NC. bC4 (Z,3-DICLDRJ-l .•• PHTkCQUIHONE). 
SEE: BAIZl)1274. CA (4112195. HA 1171847. 

HICROORGAHISH$/SEEDS/PLAhT INJURY/PLANTlhG "&~.GE"ENT 

735 

1972 

RUBBER FOR '"ERIC1N$: THE SEARCH FeR A~ ADEQUATE 5~PPtY DF RUSBEr AND 
THE POLITICS OF STRATEGIC "lTERIALS, 1934-4Z~ 

BRYN HAWR COLLEGE (PH.D. OISSERTATION). 311 p. 

SUCCESS OF THE U.S. RueBER PROGRA~ DURING WORLD .&R II IS DESCRIBEO, 
INCLUDING A 5CO,OOD TON STOCKPILE IND A BIlLIOQ DOLLAR SYNT~ET!C RUBBER 
INDUSTRY. T~E ~AIlURE OF EFFDRTS TO I~CQEASE PRaOUCTI~~ OF GUAYUlE INO 
OTHER SOUR:ES OF RU88E~ IS ASCAIBED TO CO~GRESSIONAL 511"GII.E55. 

UNITED STATES/ECONO~iCS/LEGIStATION 

73b 

19~2 

THE PRODUCTION CF GUAYUlE RUBBER UNDER CULTIVATION. 

AGRICULTURAL ENiINEERING 23~31Z. 324. 

CULTIVATIOH/1RIZD~1/CAlIFDRHI' 
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731 

1941. 

INHIBITION OF GROWTH IH GUAYULE AS AFfECTED 8Y TOPPI"' lHD DEFOLIATION_ 

AMERiCAN JQUR~Al Of 80Tl~Y 11(6):328-33~. 

DEFOLiATION OR SfVfQE PR~NIN' Of GUAYULE BEFO~E TRANSPLANTING ~AS FOLLOWED 
Bl NEw GRO~TH III A ~~~ DAYS. BUT If LEaVES ~ERE NOl aE"D~ED, TPERE WAS HA,KEf 
SUPPRESSI0~ Of ST£" BUDS 'MG ROCT DEVEtOPHENI AND rRAnSPLANTS wERE SEVERELY 
if. ARDED I~ T~E1Q PE-rS'ABLIS~"ENT. LEAVES ~ERE DEPENDENT ON LIGHT FOR '~EIR 
GROWTH-INHIBITING ACTION, SUGGESTING THE INVOLVE~EHT OF AUXIN. 
SEt: 81(18)20460. HI (1)181. 

LEAVES/DEFOLIATION/PLANTING KINAGEKENT/RQDTSJP~A"T GIDWTP 

738 

1'144 

ROOTING Of GUAYUlE 5TEH CUTTI~G5 IN AERATED ~ATER. 

'"ERICAN SOCIETY FOR HORTICULTURAL SCIENCE, PROCEEDINGS 4~1521-526. 

fALL GUAYULE STE~ CUTTINGS ROOTED AT A!OUT 90 PERCENT IN AERATED WATE~ 
VERSUS APP~O)I~t:~LY !O PERCENT I~ SINO. CUTTI~GS wERE PRE-COOXED IN 
INDOLE BUTYRIC beIO feR il HOURS. 
SEE' &1(18)11399. H1 (14)1722. 

STEHS/ROOTS/PlANl GkDwTH/PROPAGATIDN/PLANT PHYSIOLOGY 

SMlTtb P.F. 

19105 

AUXIN IN LEAVES A~D ITS INHIBITORY EFFECT ON BUD GROWTH IN GU1YULE. 

AftE~IC1H JOURNAL CF BOTANY 32(5):270-276. 

E~PfRI~ENTS !NOICtTE THAT GRO"TH OF GUAYUtE STE~ SUDS IS INHIBITED 8Y 
THE PRESENCE CF fATURE LEAVES WhICH CONTAIN XORE AUIIN THAN ANY GTHER 
PORTID~ OF THE PlA~T. lATERAL aVD fROWTH FellDWS AFTER A DECREASE IN 
AUXIN CONCENTRATION IN STEMS IM"EDIATELY ABDVE THE BUD. 
SEE: SA(lQ)17414. (t t~~'38134. 

LEAVES/PLANT GRCkTH/PLAk~ PHYSIOLOGY 

740 

1945 

AUXIN PRODUCTION 8Y LEAVES AND ITS INHIBITORY EFFECTS IN GUAYULE. 

UNIVERSITY OF CALIFORNIA (PH.D. 3ISSERTATION). 132 P. 

LEAVES/PLANT PH)SIOLOGY/PtANT GRO~'H 



7~1 

SORGES, F. 

1925 

GUAYUtEl RESEARCH AND OBSERVATIONS ON THE PLANTS, PARTHEHIUH IRGENTATUH 
ACClI"ATIZED IN THE POYAL COLONIAL GARDEN (PALERMO) (TRANSLATEO TITtEl. 
8 PTS. 

PALERHO R. GIARDINO CDLONIALE, BOtETI" 2(2)145-54. 

RUBBER YIELD/RESINS 

742 

SPENCE, O. 

1908 

THE METHODS OF ANALYSIS OF iAW RUBBER (TRANSLATED TITLE). 

GU"HI-ZEITUNG 221188. 

RUBBER EXTRACTION/CHEMISTRY 

SPENCE, D. 

1926 

THE CHEMISTRY OF GuAYULE. 

INDUSTRIAL ANO ENGInEERING CHEMISTRY 18:1126-1128. 

CHEMISTRY/RUBBER YIELO/RvBBER OUALITY 

1930 

CULTIVATION AND PREPARATION OF RUBBER IN THE UNITED STATES. 

INDUSTRIAL AND ENGINEERING CHEMISTRY 22(4)1334-3U7. 

SEE: 8A (5'2904. CA (2412914. 

CULTIVATION/UNITED STATES/RUBBER EXTRACTION 
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1930 

GUI.YUlE RUBBER. 

SCIENCE NEWS LETTER 18(501)1318. 

ECOHOI1ICS 

SPENCE, o. 
1930 

PRESERVATION OR STA8ILIZING AGENT TO PREVENT DETERIORATION OF PLANTtS 
RUBBER AfT~R HARVESTING. 

U.s. PATEHTS/CHf"ISTRY/RUB8ER QUALITY 

1ft 1 

1930 

TREATMENT OF SHR~B AND OF EXTRACTION TO IftPROVe RUBBER ANO MIHIKIZE 
OETER I OR AT I ON e 

CHEMISTRY/U.S. PATENTS/RUBBER EXTRACTION/RUB8ER CUALITY 

7lte 

SPENCE, o. 

1933 

RETTS GUAYULE SHRUB BEFORE KILL. 

RETTING/MILLING/U.S. PATENTS/RUBSER EXTRACTION 



1935 

BACTERIAL OECOHPOSITIO~ OF THE RUB8ER IN THf LATEx OF HEVEA IN REL.TION 
TO THE QUESTION OF THE FLHCTIOH Of THE RUBBE' IN ThE LIVING PLANT. 

RESEARCH ASSOCIATION OF BRITISH RU8BER H'HUFAC1UREIS INFORMATION 8UREAU, 
JOURNAL ~(8J187-91. 

SEE. C4 (301323. 

RUBSER YIELD/PLANT PHYSIOLOGY 

750 

SPENCE, D. 

1938 

GUAYULE LATEX USE PH OF 7 ANO A BUFfER. 

CHEMISTRY/U.S. PATENTS 

751 

SPENCE, D./BOONE, C.E. 

1927 

~OKE VULCANIZATION TESTS OF GU1YULE RUBBER. 

U.S. NATIONAL BUREAU OF STANDAR~5, TECHNICAL PAPER 353=1-8. 

SEE: CA (22)333. 

CHEMISTRY/RueBER QUALITY/USES 

752 

SPENCE, O./CAlO~ELL, K.l. 

1933 

DETERMINATION OF RUSBER IN RU88ER-BE'RING PLANTS. 

INDUSTRIAL AND ENGINEERING ChEMISTRY, ANALY1ICAl EDITION 51371-375. 

AFTER EXTENSIVE EXPERIMENTATION A NEw QUa8ER CONTENT DETERMlhATIGN 
METHOD FOR GUAYUlE WAS OEVElOPEC. THE PROCESS !NVGlVES GRINDING, 
BOILING WITH 1 PERCENT SULFURIC tCID, STEAMING, ~ASHING ~ITH ~ATER, 
EXTRACTION WITH ACETONE, EXTRACTION ~ITH BENZENE, AND ORYIN~ OF THE 
EXTRACT AFTER A KHO~H AMGUNT OF ANTIDXIDANT IS ADDEO. 
SHI CA (28)365. 

RUBBER YIELD/RUBBER EXTRACTION/CHEHIST~Y 



- 208 .. 

153 

RECENT SCIENTIfIC ADVt~CE5 IN CONNECTION WITH GUAYUlE. 

nU8S(R AGE 231133-134. 

SEEI C4 (22)2~92. 

PLANT PHYSIOLOGY/PLANT ANATO~Y 

754 

SPENCE, O./MCCALLU", ~.J. 

1935 

THE fUUCTION Of THE RUBSER IiYOROCU'tSOU IN TilE 1111luC PlAHT~ 

INSTITUTE OF RUS8ER INDUSTRY, TRANSACTIONS 11111q-134. 

~XPERIMENTS WITH DEf3LI&110N AND IRRIGATION IHDICATEO THAT C\ER 30 
PERCENT Of THE RUBSE~ IN • GROWING GUAYUlE PLANT CAN BE "ADE TO DIsapPEAR. 
IT IS CONCl~OED THAT tO~~IDER'BlE RESERVE ~U~~fR IS COHS~"ED BY '~E ~lANl 
IN SPRING GiO~TH UNDfR HGRMil CONDITIONS. 
(TRAU~, 1946 FOUND ND SUCH lOSS IND CO~CLUDFD IH&T RES~PVE RUBSER 
HYDROCARBCN IS APPARENTLY ~OT I FODD RESE-VEJ 
)i[: CA (29)8393. 

DEFOLIATION/IRRIGATION EFFECTS/~lANT PHYSIDtCGY 

755 

19'*2 

RECOVERY OF ALB8E~. 

U.S. PATENTS/PUBfER E"RLCTION 

756 

19H 

THE CAUSAL AGENT Of BACTERIAL ROOT AND STEM DISEASE OF GUIYUlE. 

P'~YTu"ATHOLOGY 37(5) :2'fl-300. 

SEEs SAlZI )18302. 

PLANT INJURY/ROOIS/STEKS/KICROORGAHIS"S 
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151 

CHROMOSOHAl VARIATION IN ~UAYUlE AND HARIOLA. 

JOURHIL Of HEREDITY 351162-172. 

SOHATIC CHROMOSOME NUM8ERS REPORTED FOR GUIYULE ARE 36, 36, 5" 58, 721 
7'., AflO 108-111. GUAVUlE PlMHS WITH 10S-111 CHROXOSOXfS ARE COItSIOEREO 
AUTOTRIPLOIO AND ~HOS[ WITH 541 72, AND 7~ CHRO~OSC"ES ARE BELIEVED TO 
BE AUTOPOLYPLOID 1N ORIGIN, BUT PROBABLY HAVE BEE" "ODIFIEO THROUG" 
REARRANGEMENT OF Ch~~"OSOHE SEGHENTS ANO INTROGkESSIDN WITH HARIOll. 

GENETICS 

756 

STEH8ERGER, P./ESKEW, R.K./HANStlC&, 1.5. 

19lt6 

TREATHENT Of RueeER. 

U.s. PATENTS/RUBBER QUALITY 

759 

STREETS, 1<.8. 

19lt3 

THE SUSCEPTIBILITY DF GUIYULE TO PHY"ATDTRIC~U" RCDT AOI. 

PLANT DIseASE REPO~TER 27(2)166-68. 

ONLY I TRACE OF I~FECT!ON f~C" PHYK1TOTRICHU" RCDT R~T WAS FOUND CURING THE 
FIRST YEAR IN IN I.RIGATEO ARIZONA GUlYULE PLA~IIHG GRDWN ON INFESTED SOIL. 
DATA FROK THE SECOND YEAR ~E~E NCT YET 6V1ILASLl. 
SEE1 61(17'17303. 

ROOTS/PLANT IHJURY/IRPIGATIDN EFFECTS/SOIL-~ATER-PLINT REl~TIOHSHIPS/ 
"HROORGANl ~/'IS 

760 

1945 

SALIE~T FEATURES OF CLIHATE WITH RESPECT TO THE CULTURE OF GUAYULE IN 
THE UNITED STATES. 

(UNPUBLISHEO'. 6 P. 

UNITED STATES/PLANTInG Hl~AGE"ENT 
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161 

SwETT; C .E. 

1909 

EXTRACTIVES FROM GUAYUlE (P1RTHENIUH ,qGENTATUH). 

JOURNAL Of ENGINEERING AND INDUSURIAl CHEK!SlRY 11315-316. 

SEE: CI 13J301Z. 

RUSBER EXTRACTION/RESINS 

762 

1926 

MONTEREY COUNTY EXPEIIHENTS WIT~ RUBBER PLANT. 

CALIFORNIA CULTIVATOR c7(lbl:4l0. 

CALIFORNIA/CULTtVITIDN/ECJND"ICS 

763 

THE PRGPAGATIGN Of GUAYUlE. 

U.S. FOREST SERVICE, W1SHINuTD~, D.C., E~ERGE~CY RUE8ER PROJECT. 65 p. 

SEEe COAl Doa~I~CY IN GUAYULE KAY PERSIST FeR SEVERAL YEA~S. SUCCESSFUL 
SEEOLING E5TA&lISH"ENT REQUIRES 5rliLLDW SEED 50~lhG AND ~IINTE~A~CE OF 
SURFACE SOfl "OISTURE. DOR"ANT SEELlINGS CIN BE TRA~SPlA"TED CR STORED AND 
TRANSPORTED I~ • DRY CDNDITICh ~!THCUl I~JU&Y AND ALThOUGH DIAECT SEEDlhE 15 
PQSS(3LE, teSTS ARE "O~E FAVORABLE THAN TRANSPLANTING CNLY IN THE CASE GF 
VERY CLOSE PL~~T SPACINGS. 
SEE: 61(2111545 4 • 

PRO~AGATICN/5EEC~/CULTIVAIIDN/5Dll-~ATER-PLANT RELATIDNSHIPS/ECOND"lCS 

764 

1950 

SlIKULATICN OF GROWTH IN GUlYULE 8Y ETIOLATION. 

AMERICAN SOCIETY OF HORTICULTURAL SCIENCE, PROCEEDINGS 55 1 438-440. 

GUAYULE PLANTS WE~E REHOVEO FROH LIGHT 8\ BURYING IN DRY SOIL DR GRAVEL. 
PLANTS GRC~N UN~ER DARKENED CONDITIONS GREW SHOOTS UP TO Ie TIKES LONGER 
THAN COtUROl S. 
SEE. Hi (21 Jen. 

PLANT GRDwTH/PLANY PHYSIOLOGY 
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105 

19ft6 

SEED ANO NURSERY OPERATIGNS HANOaOOKr ~EVISEO. 

U.S. DEPARTMENT Of AGRICULTURE, ~IN06DOK. 85 P. 

SEEDS/PLANTING HA~AGEHENT 

166 

flU 

1951 

INTERSPECIFIC AND INTERG(NERIC '~AfTSJ WITH SPECIAL ~EFf'EHCE TO i~E 
fO~HATION Of RUBBER IN GUAYUtE. 

u.s. DEPARTMENT OF AGRICULTURE, TECHNICAL BULLETIN 104011-38. 

RECIP1WCAL GRAFTS Of GUlYULE IOIH1 1>. I~CI.tWMt P. STRH!G~tIU!'h HElUtiTHUS 
ANHUUS AND H. TUREAOSUS IRDIC&Tf THA' S~eSTANCES NECESSIRY FOR RUBBER 
PRODUCTION IN THE STE~S AND ROCIS OF GUAYULE APE qOT SPECIFIC, SINCE 
GUAYULE UN~E'S'OCKS ~ITH SCION lOPS OF OTHER S?ECIES PRDDu~fO IS "~CH 
RUBSER AS GUAYULE ALOhE. GUAYULE 'LANT LEAVES DO HCT IND~CE RueBER 
PROOUCTIC~ IN VNr£~5rtCKS ~f JT~ER SPECIES. 
SEe. 8&(26)32196. CA (~7)q~Zq, 

PLiNT PHYSIOlOGY/LEAVES/RUSSER YIELD/SYSIE"IT[CS/STEHS/P~DPAGATION 

761 

19"1 

UNCLE SAM'S RV8SER fARMER. 

COUNTRY GE~TLE"lh 111(6)116. 57-5S. 

CUlTIVATION/UNITEn STITES/ECCHO"ICS/RUB8ER YIELD 

768 

T A YL Olb l(. Ii. 

191t6 

1HE P~CCESSING OF GUAYULE FOR IVB!ER. 

u.s. fOREST SERVICE. 46 P. 

RU88ER EXTRhCTION 
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169 

1951 

GUIYULEI AN AHERICAH SOURCE OF RU8BER. 

ECONOMIC 60TAHY 5'255-273. 

A GENERAL REVIEW OF THE POTENTIAL FOR OEVElOP~EHT OF GUAYUlE IN THE UHITfD 
STATES IS PROVIDEO AHO CCn'lRISOHS ARE HADE BET~EfH THE CHEMICAL AHO PHYSICAL 
PROPERTIES OF HEvEA AND GU'YULE RUBBER. THE CURRENT U.S. DEP1RTHEHT CF 
AGRICULTuRE RESfARCH PROGftAH ON GUAYUtE 15 OESCRISEO, PARTICULARLY EFFORTS TO 
ExtRACT A HIG~ GRADE Of RUCaER AND INCReaSE YIELDS. 
SEE: 8A126i16347. CA (~5,q907. HA (Zl,76C. 

CHEMISTRY/RUSBER YIELD/RUBSER QUILITYfUHITED STATES 

170 

1952 

OEVElOP~EHT OF PILOT-PLANT CONTROL fOR HILLING GUaYULE S~RU8. 

INOUSTRIAl lNO ENGINEERING CHE"ISrRY 44J883-eS7. 

THE 6UAYUlE "ilLING PROCESS kAS EXPERI"ENTAlLY CDNTAtLLED IN ORDER 
TO SEGREGATE AND MEASURE TH~ EffECTS Of UNCDN'.OLl~SLE VIR[ATI0~S. 
EVALUATIONS INCLUDED "ATERIAL5 AHD PRDCEDU~ES IS WELL AS QUALITATIVE 
AND QUANTITATIVE SAMPLING OF PLINT PARTS, ~U&BERJ AND 8Y-PRDDUCTS~ 
SfEt CA (\6J10657. 

HittiNG/RUSSER EXTRACTION/AUSBER QUILITy 

711 

195Z 

RUBBER RECOVERY fPD" FRESHLY HARVESTED GU1YULE. 

INDUSTRIAL AND ENGINEERING CHEMISIRY '4:879-882& 

RUSSER RECOVERY IN F~ESHlY HAa1ESJED GU1YUlE IS SUCCESSFUL ~ITHGUT THE USE 
Of CHEMICAL CDaGUlln'S# THE LATEX 8EING COAGULATED BY PARBOILING AND "EC~AHIC.L 
IREaTHENI. THE YIELD OF RUB6ER ~YDROCAR80H IN A COKHERCIAL OPERATION DECREASES 
WITH INCREASES IN STORAGE 'IHE. 
SEE I CA ft.6110b57. 

RUBBER EXTRACTION/RUBBER YIELD 

772 

lq51 

fIXTURES AID IN SHARPENING DIES USED TO CUT RUB8ER TENSILE TE~T SPECIKEHS. 

IHDIA RUBBER WORLD lZ3s~~1, 4,9. 

RUSBER QUAll TY 
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TAYLOR, R.H./SALl, W.P. 

1951 
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TEKPERATURE HfASUREHENIS IN THE HOONEY VISCOHETEP. 

AKERICAH SaCIETY FOR TESTING MATERIILS. SULLETIN 116160-66. 

RUBBER QUAltTY 

774 

TAYLOR, R.H./ClAIK, F.E./SALl, ~.P. 

195ft 

EffECT Of MOISTURE OM RATE Df CURE OF NATURAL RUBBER. 

INDIA RUSSER WORLO 129:751-755. 

SWBB HI. QUAl I CY 

715 

TERRY, H.L. 

1907 

INDIA RUSSER AND ITS MAnDFACTU~E. 

ARCHIBALD CONSTA8LE ANO CD •• LONDON, 287 P. 

CHEMISTRY/RUBBER QUALITY 

716 

THONE, F. 

lqH 

GUAYUlE RUSBEP. 

SCIEHCE 95(2456)19. (SUPPLEMENT' 

RUBBER eXTRACTION/RESINS 

777 

THORNBER, J.J. 

1912 

WOR~ WITH GUAYULE. 

ARIZONA AGlICULTURAL EXPERIMENT STATION, REPORT 231613-674_ 

CUlTIVATIOM/PlAH11MG "ANAGE~ENT/SEEDlIHGS/PlINT INJURY 
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718 

TINGEY, D.C. 

1913 

THE COnPARAT:VE ~ALUE Of O~Yt PREGER"INATEO, ANO THRESHED GUAYULE seeD 
IN 0IR£(1 fIELD PLANTtNG. 

(UNPUBlISHEO). 9 P. 

5ElOS/PlAN11NG ftIHAG[HENT 

179 

TINGEY, D.C. 

19~5 

THE EFFECT OF DEPTH OF SEEDING &NO FREQUENCY Of IRRIGATION ON THE 
HU~8ER OF SEEDLInGS EHERGIN6 I~ GUllUlE IS COHPAREO wiTh LETTUCE IhO 
CELERY. 

(U~PUBLISHEO). 12 r~ 

SEEDS/IRRIGATION EfFECTS/SDIL-MATER-PLANT RElATIOH5HIPSI 
PLANTING ftAHAGEMENT 

780 

TINGEY, D.C. 

19~5 

THE EFfECT OF SEEDING IN DRY aND "DIST SOIL AT VA~ltuS OEPTHS, WllP AND 
~lTHour SEEDE~ PRESS WHEELS, AND fREQUENCY OF IRRIGATION ON EHERGENCE IN 
GUAYULE, LETTUCE, AND CELERY. 

(UNPU8LISHED). 12 p. 

SEEDS/IRRIGATION EFFECTS/SO[L-~ArER-PLAN' ~Et'TIOHShIPSI 
PLANTING "ANAGEHENT 

781 

TINGEY, D.C. 

19~5 

THE EFfECT Of SPACING ON T~E COXPARATIVE PRODUCTION Of RUBBER IN GUAYUtE 
fRO" PARTIAL AND COMPLETE HARVESTIHb. 

(UNPUBLISHED). 11 P. 

HARVESTING/PLANTING MANAGEMENT/RUBSER YIELO 
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762 

TINGEY, D.C. 

1952 

EFFECT OF SPACING, IRRIGATIO~, AnD FeRTILIZATION ON RUS8ER PROOUCTION 
IN GUAYULE SOWN DIRECTLY IN T~E fIELD. 

AGRONOHY JOURNAL ~~:Z98-30Z. 

THERE WAS LITTLE OR NO EFFECT ON GUAYUlE RUBBER OR SH~UB YIELDS IN THE 
fIELD WITH ADDITIONS OF co~nERCIIL fERTILIZER ALTHOUGH BOTH INCREASED 
WITH T~E NUMBER CF PLANTS PER U~(r iREI_ LIGHT IRRIGATIONS RESULTED IN 
INTERMEDIATE SHPUB YIElOS ANO RueBER PERCEhTIGES AND THE HIGHEST YIELD OF 
RU8SER PER ACRE. 
seE' 81(20)29069. CA (~6)9Z~Z. 
IRRIGATION €FfECTS/RUB8ER YIELD/~LANT GROWTH/PLANTING MANAGEMENT 

783 

TINGEY, O.C./CLIFfORC, E.O. 

19"6 

COMPARATIVE YIELDS OF RUBBER fROH SEEDING GUAYULE DI~ECTLY IN THE fIELD 
AND TRANSPLANTING NURSERY STOCK. 

AMERICAN SOCIETY Of AGRONOHY, JDURNAl 39(12)11068-1012. 

AT THE USUAL PLANT SPACINGS USED INGROwIHG GUAYULE. RUBBER Y!ELOS 12-18 
MONTHS AfTER PLANTING ~ERE VE_' LITTlE HIGHER FRO" ~5I"G TIAN$PLAN15 THAN 
FRO" PLANT! STARTED !Y DIRECT SEEDING. TH~S. BY DIRECT SEEDING IT WAS 
POSSI8LE TO SHORTEN THE PERIOD TO HARVEST ay NEARLY ~ YEAR. 
SEE: 61(21)10091. HI {11)846. 

RUBBER YIELO/PlA~TING HANAGEMEHT/CULT!V1TICN 

784 

TINGEY, D.C./FOOTE. W.H. 

19~6 

EFFECT OF IRRIGATION ON THE RESUMPTION OF GROwTH o~ GUAYULE TRANSPLANTS. 

AMERICAN SOCIETY Of AGRONOMY, JOURNAL 38(10)t896-90~. 

RE-GROWTH Of A HIGH PERCENT16E CF GUIYULE SEEDLINGS AFTER TRANSPLANTING 
IN THE FIELD ~EQUIRED IRRIGATION EVE~ THOUGH SOll ~OISTURE ~AS AVAILABLE 
AT T~E TIME OF TRANSPLANTING. ILTHGUGH TOPPING HASTENED THE RATE OF NEW 
GROwTH. PERCENT PLANT SURVIVAL ~AS HOT INCREASED. 
seE' 8A(21)4336. HI (11)Z~b. 

SEEDLINGS/IRRIGATION EFFECTS/PLANT GRO~TH/PlANTIHG "ANAGEMENT 
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185 

TINGEY, O.C IFOOTE, w. 
1947 

EFFECT OF PLANT SPACING, FILL IRRIGATION, 'NO FERfIlIIAII0~ ON RUSBER 
PRODuCTIOn DURlhG THE WINTER IN 1-YEAR-OLD GUAVULE. 

AMERICAN SOCIETY OF AGRONOMY, JOURNAL 39(]'J234-239. 

ONE-YEAR-~LD GUAYUlE PLANTS PRODUCED THE "AXIKUH RUBBER DURl~G THE ~IHTER 
FROM NOVEMBER 20 TO MIRCH 1 hITH CLOSE PLANT SPACIHG, fALL IRRIGATION AND 
FERTILIZATION. 
SeEs BA(21)154~5. HI 117)1508. 

PLANTING MANAGEMENT/IRRIGATION EfFECTS/RUBBER YIELD/CULTIVATIDN 

786 

1946 

METHODS Of APPLYING CERTAiN ANTIUXIDANTS TO GUIYULE CRUDE RUBBER FOR 
PRESERVATION DURING STORAGE. 

INDIA RUSBER WORLD 1131509-5121 jlO. 

CHEMISTRY/RUBBER QUALITY 

787 

1949 

"ETHOD Of EXTRACTING RUBBER FRO~ PLANTS. 

u.s. PATEHTS/PU8SER EXTRACTIDN 

788 

1954 

NATURAL AND SYN1HETIC [RUBBER) (TRANSLATED TITLE). 

REVISTA GE~ERAl CAOUTCHOUC 312173. 226. 
GUAYULE PLANTaTIONS COVERING lOO HECTAQES NOW EIIST IN SPAIN AND CONSTRUCTION 
OF A PILOT FICTCRY IS UNDER CD"SIOER~TION. GU1YULE EXPERI~ENTS ARE UNDERblY 
IN SPANISH MOPCCCO. 
SEE: HI (Z4129vZ. 

CULTIVATIon/ECONOMICS 
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189 

lOWER, R. 

1908 

GUAYULE RUSSER. 

KEW ROYAL aOTANICAl GARDEN, 6ULLETtH OF "ISCELlA~eOUS INFORH,TIO" 6:255-256. 

ECONOMICS 

190 

1946 

CONCERNING THE fUHCTICN OF RUiBER HYDRDCARBON IN THE 6UAYUlE PLANT. 
PARTHENIUM ARGENTATUX A. GRAY. 

PLINT PHYSIOLOGY 21(4):425-444, 

GUAYULE PLINTS WERE GROWN UNDER A VERY lOW LEVEL OF CA~SCN ASSIMILATION BY 
REPEATED REMOVAL OF NEW TDP GIOkTH. AlTHDU(~ FREE SUGARS AND OTPER RESEG~~S 
WERE DEPLETED, RuebER HYDROCARBON LEVELS wE[E HOT REDuCED. DITI INDICATE THAI 
RUBBER HYDROCARBON DOES NOT FUHCTIO~ as A G~IYULE FODD RESERVE. 
SEE: 8A(Zll~~3a. CA (41)1285. HI (17)2361. 

PLANT PHYSIOLOGY/RUBBER YIELD 

791 

19"6 

RAPIC PHOTOMETRIC METHDDS FOR DETERMI"I~G RUSBER AND RESIN~ IN GU1YULE 
TISSUE ANO RUBBER IN CRUDE-RUBBER PRODUCTS. 

u.S. DEPARTMENT OF AGICULTURE, TECHNICAL BULLETIN 92011-37. 

THE DETERMINATION OF RUBBER INC RESINS IN SHALL GUAYULE TISSUE SI~PLES 
USING RAPID SEMI-MICRO P~DTO"ETiIC "ET~ODS IS DESCRIBE). PRDCECURES 
INCLUDE GRIlWH(G TISSt:'E, ClA~IfYING THE EXTRACTI l~Ul REAOHiGS, AhO 
FINAL READINGS PLOTTED AGAINST A STANDARD. 
SeEs BA(ZI11808. [I (49)7667. 

RUBBER YIELO/RUBBER EXTRACTIOH/CHEHI5TRY/RESINS 
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792 

lRAU6, H.P./SLATTERY, H.C. 

1946 

ANALYSIS OF lEVUlINS, tNULIN, IhD HDNOSACCARIOES IN GUAYULE. 

BOTANICAL GAZETTE 10e'Z)1295-29~. 

METHODS AR~ DESCRIBED fOR THE DETERMINATION OF FREE SUGARS, LEVULINS, 
AND INULIN IN EXTRACTS FROM DRIEa AND GROUND GUAYULE TISSUE. SEASONAL 
STUDIES WEqE ~'CE TO DEl [RHINE C&RBD4YD~A'E TRANSFOR~ATIO"S. 
SEE' BA(2111262Q. CA (41'2124. hA (17)846. 

PLANT PHySIOLOGY/CHEMISTRY 

TiIUS, H.P./SLATTERY, H.C. 

1941 

LEVULIN$ AND INUtIN IN GUAYUlE, PAR1HE~IUH ARGENTATUH A. GRAY. 

PLANT PHYSIOLOGY 22(1):17-87. 

THE PRESEN~E OF lEVULINS IN 6UlYUlE TISSUES WAS ESTJBLISHEC INC T~EY 
WERE fRACTICNAIEC INTO T~D ~AJCR PCfTIDN$ BY EXTR'CTJOH ~I'H 89 PER:ENT 
ETHANOL. A rfTHDD. ~HICH SHCULD mE USEFUL IN SE1SD~'L P~YSIOLaGICAL 
STUDIES, wA5 DEVISED TO OErEP~INE RELATIVE I~D &BSCLUTE PROPORTIONS OF 
THE TwO FRACTION$ IN RESPO~SE Ie ENVIRO"~~""L FACTORS. 
SEE: 8A(21)12621. CA (41)1868. 

PLANT PHYSIOtCGY/CHEHISTRY 

794 

TRAUB, H.P.ISlbTTERY, X.C./HCRARY, ~.L. 
1946 
EFFEC; OF MOISTuRE STRESS ON NUFS€RY-GRO~h GUAYULE ~ITH REfERENCE TO 
CHANGES l~ RESERVE CARROhYDRATES. 

AMERiCAN JOURNAL Of BOTANY 33(9)'699-705. 

GUAYULE PlA~TS G'C~" UNCE~ HIGH HDISTCRE STRESS CDqTAI~ED RELATIVELY 
HIGH PERCE4T~GES Of kLTER-5CLUBLE CAR90HDRATES IN OCTOBE~. THESE P~SEPVES 
wERE UTILIZED F0G EAPLY L~~ VIGORDUS RESUHPTIDH OF GQD"T~ IN THE SP~I~G 
WHICH WAS NEARLY 3 TIMES GREATER 'hAN THAT OF INY DT~ER TREITHEijT. UNOEA 
LOW ~OISTURE STRESS PLINTS &PP4~EliTLY LOST THE ABILITY Te ACCU~ULATE IHUL16 
AT lOw TEHPERATU~ES, SUT COUL~ ST[Ll 4CCUMULATE S~ALl AHOUN{S OF WATER-SOL~SlE 
CARBOHYDRATES. 
SEEs BA(21)1~180. CA (41)1282. HA (11)845. 

MOISTURE STqESS/PlANT GROwTH/PLAN, PHYSIOLOGY/PLANTING MANAGEMENT 
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795 

TRAUB, H.P./SLATTERY, H.C./WALTER, f.D. 

19106 

FRUCTOSE AND OTHER HONOSLCCHARIDES IN GUAYULE. 

AMERICAN SOCIETY Of ~ORTICULTURAL StIEHCE, PROCEEOINGS 4813~8-360. 

CHE"IeAL ANALYSrS I"CIeATE THII FRUClnSE CONSTITUTES ASOUT 10 PERCENT OF 
THE REDUCING sueaRS FOUND IN GuaYULE STEMS ANO ROOTS AND 25 PERCENi IN 
INFLORESCENCES. KETOSES OTHER (HAN FRUCTOSE HAY ALSO BE PPESENT. 
SEEI CA C41)7453. 

CHEMISTRY 

796 

TREAOWELLJ J aC. 

1926 

GUAYUlE RUBSER f~O~ TEXAS: fL'10RY AT P,~RATHON HAS T4~EN fVll ADVANTAGE 
Of ONLY GUAYUtf DISTRICT DN AHfRICAN SIDE OF THE RJD GRANDE. 

RUBBER AGE 20t13~-140. 

TEXAS/PLANT DIST~IBU'ION/ECUHD"ICS 

197 

TRUI1BUll, H.t. 

1942 

GROWING RUBSER IN NCRTH AMERICA. 

INOUSTRIAL AND ENGINEERING CHEMISTRY, INDUSTRIAL EDITION 34:1328-1335. 

THE POTENTIAL FOR RUBBER PRODUCTION FROH PLANTS GROWN IN THE UNITED 
STATES IS EXAMINED. TEC~NIQUES EMPLOYED IN GROwING AHD PROCESSING 
GUAYULE A~E DESCRIBEO. 
SEEI 81(18)22763. CA (31)7B7. 

UNITED STATES/CULTIVATION/RUBBER EXTRACTION 

798 

TURNER, C. 

1944 

NOTES ON AHER!CAN RUBBER PRODUCTION. 

ROYAL HORTICULTURAL SOCIETY, JOURNAL 69:229-230. 

HECHANICAl PROCESSES ARE DESCRIBED fOR GUAYULE SEEO COLLECTION, SEED 
SED PREPARITIONI SOWING, WEEDING, TRANSPLANTING, ANO HA~VESTIHG. IN 
THE TRANSPLANTING PROCESS, 4 RO~S ARE PlANTfO SI~UlTANEOLSlY AT THE 
RATE OF 10,000 PLANTS PER HOUR OR 10 ACRES IN A IO-HOUR DAY. 
SEEr BA(20)18439. HA (14'1721. 

SEEOS/PLANTING nANAGEHENT/CUlTIVATION 



- 220-

799 

1950 

APO"leTlC INTERSPECIFIC HYORIDS IRE PROHISIUG FOR RUBBER 'ReDUCTION FROM 
GUAYULE. 

AGRO"OI1Y JOURNAL ~2(7):351-3'5. 

HYBRIDS BETWEEN GU&YUlE ANO 1HE CLOSELY RELATED PARTHENI~" STROMONIUM SPEED 
TRUE, HAVE ABDUl 'kICE THE GRO~tH IND ABCUT TwO-THIROS THE RU8BER CONTENT 
OF THE GLAYULE PARENTS, THUS PRCDUCING ASDUT 40 PERCENT "ORE RUBBER. OT~rR 

CLOSELY RllATlO SPECIE~ ALSO HAVE OESIRA9lE CHARACTERISTICS THAT HIGHT 8E 
UTILIZED IN A PLANT BRfEOING PkDGRAH. 
seE' BAfZ4J3Z677. HI (20'3048. 

GENETICS/PLANT BREEDING/PLAMT GROWTH/RUBBER YIELD 

600 

TYSDAL, H.I1. 

1953 

REPORT OF THE GUIYUlE SEED STOCKPILE lfiO ITS POSSIBLE USE. 

(UNPUBLISHED). 15 P. 

SEEDS/PLANTING "ANAGEMENT 

801 

1953 

BREEDING FOR DISEASE RESISTANCE INO HIGHER RUBSER YIELD IN HEAVEa. 
GUAYUlE, AND KOK-SAGHYI. 

AGRONOMY JOURNAL 5t23~-Z43. 

P~AHT BREEDING/RUBB(R YIELD 

802 

1953 

NATURAL RUBBERs t.S. FARMERS C1N GROW IT. 

CROPS AND SOILS 6(3':16-17. 

THE POTENTIAL FOR PLANTATION GROWTH OF GUAYULE IN THE AHERICAN SOUTH~EST 
IS DISCUSSED. PEtENT rHPROVE"ENTS ARE MENTI~NED IN GUIYULE VARIETIES 
THROUGH PLANT 8REEDING, IN METHCDS DF CUL7URE, seED HARVESTIN6f AND "ETHOtS 
OF PROCESSING. 

UNITED STATES/CULTIVATION/PLANT BREEDING/HARVfSTIHG/SEEOS/R~S8ER EXTRACTION 
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803 

U.S. AGRICULTURAL nESEARCH ADMINISTRATION, WASHINGTOU, D.C. 

191t7 

PROGRESS REPORT Of RESEARCH ON STRATEGIC AND CRITICAL AGRICULTURAL 
MATERIALS lAUG. 1 - NOV. 30, 19~7). 

SAME AS AUTHOR. 6 P. 

ECONOMICS 

804 

U.s. AGRICULTURAL RESEARCH AOHINISIRATION, WASHINGTO", D.C. 

1949 

RESEARCH ON STRATEGIC AND CRITICAL AGRICULTURAL MATERIALS: RUBBER 
(OECEHBER 1, 1949 - MAY 31, 19~9). 

SAKE-AS AUTHOR. PROGRESS REPORT~. 16 P. 

PLANTING HAN'GE~EHT 

805 

U.S. AGRiCULTURAL RESEARCH AO~INISTRATIOH, WASHINGTON, D.C. 

19"9 

RESEARCH ON STRATEGIC AND CRITICAL A~RICULTURAL MATERIALS. RUBBER 
(JUNE 1, 1949 - NOV[XBER 30, 1949). 

SAME AS AUTHOR. PROGRESS REPORT 5. 11 P. 

806 

U.S. AGRICULTURAL RESEARCH ADHINIST~ATIOH, WASHINGTCH, D.C. 

1950 

RESEARCH ON STRATEGIC ANO CRITICAL AGRICULTURAL MATERIALS: RU8BER 
iOECUIBER 1, 1948 - "AY 31! 1949'. 

SAHE AS AUTHOR. PROGR~SS REPORT e. 11 P. 

PLANTING HANAGEHfHT/RU88ER YIELD 

807 

u.S. AGRICULTURAL RESE,RCH ADMINISTRATION, WASHINGTON, D.C. 

1950 

RESEARCH O~ STRATEGIC ANO CRITICAL AGRICULTURAL KATERIALSs RUBBER 
'JUNE 1, 1950 - NOVEMBER 30, 1950). 

SAHE AS IUTHOR. PROGRESS REPORT 7. 10 P. 
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608 

U.S. AGRICULTURAL RESEARCH ADMINISTRATION, WA$HIRGTOH, D.C. 

1951 

RESEARCH ON STRATEGIC AND CRITICAL AGRICULTURAL MATERIALSl RUBBER 
(JUNE 1, 1951 - NOVEMBER 3Q, 1951), 

SAME AS AUTHOR. PROGRESS REPORT 9. 11 P. 

809 

U.S. AGRICULTURAL RESEARCH ADMINISTRATION, WASHINGTON, D.C. 

1951 

RESEARCH ON STRATEGIC AND CRITICAL AGRICULTURAL MATERIALS: RUBBER 
(NOVEMBER 1, 1950 - HAY 31, 1951). 

SAME AS AUTHOR. PROGRESS REPORT 8. 8 P. 

610 

U.s. AGRICULTURAL RESEARCH ADMINISTRATION, WASHINGTON, D.C. 

1952 

RESEARCH ON STRATEGIC AND CRITICAL AGRICULTURAL H!~ERIAlS: RU8BER 
(OECEMBER I, 1952 - MAY 31, 1953). 

SAME AS AUTHOR. PROGRESS REPORT 12. 13 P. 

811 

U.S. BUREAU OF AGRICULTURAL AND IND~STRIAL CHEMISTRY, WASHINGTON, D.C. 

1950 

LIST OF PUBLICATIONS AND PATENTS WITH ABSTRACTS PERTAINING TO RESEARCH 
ON NATURAL RUBBER, 1944-1949. 

SAME AS AUTHOR. PUBLICAT!ON AIC-276. 8 P. 

SEEr HA (21)620w 

u.s. PATENTS/BIBLIOGRAPHIES 
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612 

u.s. BUREAU OF ENTOHOLOGY AND PLANT QUARANTINE, WASHINGTON, D.C., 
OIVISION OF FaREST INSECT INVESTIGATIONS 

1942 

POTENTIAL INSECT 2NEMIES Of GU1YUlE. 

SAHE AS AUTHOR. 

INSECTS/PLANT I~JURY 

813 

U.S. 8UREAU Of °LANT INDUSTRY, SOILS, AND AGRICULTURAL ENGINEERING, 
BELTSVILLE, KIRYLlNO, fATHOLDGY :IViSIOH 

19lt4 

GUAYULE NURSERY DISEASES AND THEIR CDNTROL. 

SA~E AS AUTHC~. 20 P. 

PLANT INJURY/HICROORGANI5NS 

8H 

U.S. BUREAU OF PLANT INDUSTRY, SOILSp AND AGRICULTURAL ENGINEERING, 
WASHINGTON, D.C. 

1942 

GUAYUlE AS AN EMERGENCY SOURCE CF CRUOE RUB8~R. 

SAME AS AUTHOR. "P. 

USES 

815 

U.s. 8UREAU OF PLANT INDUSTRY, SOILS, AND AGRICULTURAL ENGINEERING, 
WASHINGTON, D.C. 

litH 

GUAYULE NURSERY CULTURE IN CHILE (SANTIAGO). 

SAHE AS AUTHOR. 

SOUTH AMERICA/PLANTING MANAGEMENT 
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tHb 

u.s. BUREAU OF PLANT INDUSTRY, SOILS, AND AGRICUllU~&l ENGINEERInG, 
WASHIUCTCN, D.C. 

REPORT ON ACTIVITIES OF THE SPECIAL GUAYULE RESEARCH PROJECT. 

SAME AS AUTHOP. 14 P. 

CUt TIVA nON 

817 

U.S. 6U~E'U Of PLANT INOUST." SOItS. AND AGRICULTURAL ENGINEERING, 
WASHINGTON, D.C. 

19S1 

BIWEEKLY REPORT OF STOCKPILING ACTIVITIES !U CALIFORNIA &NO TEXAS 
(HAY 19 - JUNE 1, 1951). 

SAME t.. S AUTHOR. 13 P. W.'PUH I SHED t 

CllIFORNiA/IEXIS/SEEOS/PlANllNG "lNAGEMENT 

&18 

U.S. BURE1~ OF PLAN] INOLS1RY, SOllS, AND ~fRICULTU~lL E~GINEERING, 
WASHINGTON, D.C. 

1951 

BIwEEKLY REPORT OF STOCKPILING ACTIVITIES IN CALIFORNIA AND TEXAS 
(OCTOBER 6-19, 1951). 

SAME AS AUTHQF. 5 P. (UNPUBLISHEO) 

PLANTING MaNAGE~E~T/CltIFORNIA/'EXJS/SEEDS 

819 

u.s BUREAU OF PLANT INDCSTRT, SOILS, AND AGRICULTURAL ENGINEERING, 
WASHINGHm. O.c. 

1952 

GUAYULE SEEDLING STDCKPILING PROJECT IN ZAVALA ANO KAVERICK COUNTIES, 
TEXAS. 1951. 

SAME AS AUTHOR. 199 P. (UNPUBLISHEO) 

TEXAS/SEEDS/PlAhTING MANAGe~EHT 
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820 

u.s. BUREAU OF PLANT INOUSTRY, SOILS. AHO AGRICULTURAL EnGINEERING, 
WASHINGTON, D.C. 

1952 

PROPOSEO RESEARCH ON GUAYUlE IN TEXAS. 

SAKE AS AUTHOR. 6~. CUHPUBLISHEOI 

TEXAS 

ell 

U.S. BUREAU OF PLANT INDUSTRY, SOILS~ AND AGRICULTURAL ENGINEERINGI 
WA,SHWGTDN, D.C. 

195ft 

REPORT Of THE CHIEF, 1953. 

SA.KE AS AUTHOR. lZR P. 

RUBSER YIELD/PLANT 8REeDI~G 

eu 
u.s. BUREAU OF RECLAHITIOH, V1ShI~GTOH* D.C. 

1 g.c, 7 

~ENjRAL VALLEY PROJECT STUDIES' THE WA~ PROGR1H, PROBLEMS. 

SAME AS AUTHOR. 150 P. 

ECONOMICS 

823 

U.S. DEPARTMENT OF 'GRIC~LTURE, SALINAS, CALIfORNIA, DIVISION OF 
FARM HECHNICAL EOUIPMENT RESEARCH 

191,3 

ANHUAL REPORT, 19'21 GUAYULE EMERGENCY RUBBER PROJECT. 

SAME AS AUTHOR. 

CALIfORNIA/CULTIVATION 
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821t 

u.s. OEPARTMENT Of lG~ICUlTURE, ~A5HINGTON, 0.C8 

193" 

FEOERAL SCIENTISTS SPEED RUBSER PLANT EXPERtnEHTS (PRESS RELEASE •• 

SIME AS AUTHOR. 5 P. 

825 

u.S. DEPARTMENT OF AGRICULTURE. ~~ShINGrCN. D.C. 

lQ4Z 

GUAYUlf RUBBEP PRCDUCll0h L&UNC~ED by 0.5.0.&. (PRESS RELEaSE). 

SAXE IS AUTHO~. '" p. 

826 

U.S. DEPARTMENT OF lGRICLLiURf, YA5~I~'1[N, t.C. 

1942 

NURSERY PLANTING COMPLETED IN GU1YULE ~UE!ER PROJECT (PRESS RELEaSE'. 

SAXE AS AUTHOR. 3? 

PLAHTING M'NAGE~EHT 

821 

U.S. DEPARTMENT OF AGRIC~LTU'E, ~ASHINGTONt C.C. 

19"2 

RAPID PROGRESS REPORTED ON GUAYUlE RUaaER PROJECT IP~ESS RELEASE). 

S&HE AS AUTHOR. 2 P. 

828 

u.S. OEPARTMENT OF AGRIC~LTURE, WAShINGTON, D.C. 

1943 

GUAYUlE EMERGENCY RueBER PROGRAM IS BEING CURTAILEO (PRESS RELEASE). 

SAKE AS AUT~OR. 2 P. 
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u.s. DEPARTMENT OF AGRIC~LTURe, WASHINGTON, D.C. 

19") 

GUAYUlE RUBBER NOw BEING EXTRACTED FOR WAR NEEDS (PRESS RELEASE1. 

SAKE AS AUTHOR. 2 P. 

USES/RUBSER EXTAA~TJOH 

830 

U.s. DEPARTHENT OF AGRICULTURE, ~'SHINGTON, D.C. 

191t3 

PROGRESS REPORTEO IN GUAYULE RUBIER PlOJECT (PRESS RELEAse,. 

831 

U.s. DEPART KENT OF AGRICULTURE, WASHIHGTOij, D.C. 

1943 

TEXAS' wILD GUAYULE AIDS RUBBER SUPPLY (PRESS RELEASE). 

SAKE AS AUTHOR. 2 P. 

TEXAS/PLANT DISTRIBUTION 

832 

U.S. DEPARTMENT OF AGRICULTURE, WASHINGTON, D.C •• OFFIce OF THE SECRETARY 

19"2 

DESIGNATION OF RESPONSIBILITY TO FOREST SERVICE FOR GUAYUlE RUBBER. 

SAME AS AUTHOR. HEMO 991. 1 P. 

LEGISLATION 

833 

u.S. DEPART"ENT OF AGRICULTURE, WYNO~ODR, PENNSYLVANIA, EASTERN RESEARCH 
LABORATORY 

191t3 

HOTES ON GUAYULE RUBSER PROCESSING FROH SECTIONS ZOP. 209, AND 210 OF 
OITA IN THE SALINAS FILES OF THE INTERCONTINENTAL RueSER COMPANY, SALINAS, 
CALIFOANIA. 

SAKE AS AUTHOR. 8 P. 

CALIfORNIA/RUSSER ExTRACTION 

• 
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u~s. EMPLOYMENT SERVICE, SACRAMEnto, CALIFORHIA 

GUAYUlE: eS't~ATEO lAr~~ REQUIREHENTS FOR PLANTING AND WEEDING 50/000 
ACRES IN CALIFORNIA, 1942-1943. 

SAHE AS AUTHOR. 2 P. 

CULTIVATIO~/fCOND"lCS/PlANTING "AMAGE"ENT/CAlIFDR~IA 

835 

u.s. FOREST SERVICE, S&lIHASI CA. {FORNI', E"ERGENCY RUeBER P~OJECT 

QUESTIONS AND ANSwERS. 

SAKE AS AUTHOR. b P. 

836 

u.s. FOREST SERVICE, SAlI~AS, C'LIFeRH!A. EftERGENCY RUeeER P~OJECT 

SOME FACTS ABOUT GUAYUlE CULTURE. 

SAME AS AUTHOR. 5 P. 

CULTIVATIO~/PlANTIHG MANAGEMENT 

&31 

U.S. FORESl SERVICE, SUINAS, Cl.lIfOlHHA, EIiERCENCY ~UBBER PROJECT. 

19H 

RU8BER fROM GUAYUlE. 

SAME AS AUTHOR. 8 P. 
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838 

u.s. FOREST SERVICE, WASHINGTON, D.C. 

A REPORT ON THE GUAYULE PROJECT OF THE UNITED STATES OEPART~EHI OF 
AGRICULTURE UNDERTAKEN PUkSUANT TO THE ACI OF HARCH 5, 1~42 AS AMENDED. 

SAME AS AUTHOR. 43 P. 

839 

U.S. FOREST SERVICE, WASHI~GION, D.C •• DIVISION OF SURVEYS AND OPERATIONAL 
INVESTIGATIONS, EMERGENCY RUbBER PROJECT 

1945 

GUAYULE; A SURVEY OF POSSI8LE PRODUCTION AREAS IN THE UNITED STATESt 
ARIIONA - NEW r.fXICO. 

A~IZONA/NE~ "EXICO/PLANTING "A"ICEMENT 

840 

U.S. FOREST SERVICE. ~ASHINGTON, 0,(" ~IVIS!:~ OF $VRVEYS AND OPERATIONAL 
INVESTIGATIONS, EMERGENCY RUBaEk PRCJECr 

1945 

GUAYULE; A SURVEY OF POSSIBLE PROD~CTIO" .P~IS IN THE UNITED STATES: 
CA!.IFORtHA. 

~A"E AS AVThOR. ZS9 P. 

CALIFORNIA/PLANTING ~LNAGEMENT 

61tl 

U.S. FOREST SEPVICE, WASHINGTON, D.C., DIVISION CF SURVEYS AND OPERATIONAL 
INVESTIGATIONS. EMERGENCY RUb8ER PRGJECT 

19"5 

GUAYULEi A SURVEY OF POSSIBLE PRO~UCTION AREAS IN THE UNIiED STATESa 
TEXAS. 

SAME AS AUTHOR. ZZI P. 

TEXAS/PlANTIN~ MAHAGE~ENT 
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S'tZ 

u.s. FOREST SERVICE. WASHINGTON, D.C., fHEAGENCY RUBSER PROJECT 

19~Z 

GUAYULE CULTURE. 

CULTIVATIDU/PlANTtNG HAN1GfHENT 

843 

u.s. FORESr SERVICE, WAShl~GiD~, D.C., EHERGENCV RUBBER PReJECT 

191t2 

REPORT ON THE POSSleIL11IES DF GUIYUL£ [N THE sourH~£STERN ~~ITED STATES 
FRO~ THE STANDPOINT OF Cll"l'E. 

SAME AS AUTt!OI~. 

UHITED STAlES/PLANTING HANAG£KENT 

84" 

U.S. fOREST SE~VICE, WASHINGTON, D.C., E"ERGE"CY RUBSEP PROJECT 

19'w4 

GUAYULE RUBBER PROCUCTION BY THE £HERGENCY RueSER PROJECT_ 

INDIA RUSSER WORLD 109:363-366. 

CUL TIVHIDN 

845 

U.S. FORESi SE~VICEI WASHINGTON, D.C.} EHERGE~CY RU8BER PReJECT 

1946 

CLIMATE AND GUlYUlE CULTURE. 

SAHE AS AUTHOR. 17 P. 

PLANTING MANAGEMENT 
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8,.6 

u.s. FOREST SERVICE, kA$HINGTON, O.C., EHERGEMCY RUSBER PROJECT 

19lt6 

THE PROCESSING Of GUAYUlE RUSSf~. 

SAKE AS AUTHOR. 59 p. 

RUBBER EXTRACTION 

au 

u.S. HOUSE OF REPRESENTATIVES 

1942 

GVAYuLE fiU38ER. 

CONGRESSIONAL RECORD 88:10~1-1120, 18l1-182S. 

lEGISLATION 

u.S. HOUSE OF REPRESEHTATIVES 

1943 

GUAYULE RUBBER PKOGPAH. 

CONGRESSIONAL RECORD &9'10324-1D327. 

LEGI Su. lION 

u.s. HOUSE :F REPRESEU1&TIVES 

1945 

COMPLETE LIQUIDATION OF E"ERGE~CY RUBBER PROJECT EXTENDED TO 
DECEMBER 311 194b. 

CONGRESSIONAL RECORD 91:11,456-11,460. 

lEGISLATION 

8~O 

u.s. HOUSE OF REPRESENTATIVES 

191t5 

COMPLETE LIOUIDATION OF EMERGENCY RUB8ER PROJECT REQUIRED 8Y JUNE 30, 19'6. 

CONGRESSIO~Al RECDR~ 9}:9981-10,010. 

LEGISLATION 
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651 

u.s. HDUSE OF REPRESENTATIVES, CDH"ITlfE OM AGRICULTURE, 771H CONGRESS, 
20 SESSIOU 

1942 

GUAYULf AND eTHER RUBBER-BEARiNG PLA~TS. 

u.s. GOVERUnENT PRl~'ING OFFICE. ~ASHINGTDN, D.C. 5 P. 

LEGI Sll. T1 'm 

852 

U.S. HOUSE OF PEPRESENTATIVES, CV~~lrTEE ON AGRICULTURE, 77T~ CONGRESS, 
20 SESSION 

1Q42 

U.S. GOV[RNME~T PRINll~G Jffl(E~ ~ISHINGTDN. D.C. 6 p. 

l£GISLATIO'i 

853 

U.S. HDU~E c~ REPRESENTA11~ES. CD~"ITTEE D~ AGiIC~LTuaE, 77TH CCNGR~SS, 
ZD SESSION 

GUAYULE RUBBER HEIRING. 

LEGI SlATlCN 

851', 

o.c. 113 P, , 

S "Ocr OF PfPDESENTLTIVfS, CO~KITTEE ON &GiIC~LTu~E~ 78Th ~GNGRE~S. U •• til.: -'~ 

2D SESSlC!, 

191,5 

A REPD~l ON , $10DY OF fLBBER IN THE UNITED S'AT~S. HExICe AND HAITI. 

U.s. (;OVfRNHEtlT PRPHING OlO;:ICe, .. AS'"1I!IGTON, !).C,' 22 p. 

LEGISlATIGN/UNITfD STA'ES/~EIICO/ECO"O"ICS 

ass 

U.S. HOUSE OF REPRESENTATIVES, CQ""lTTEE ON AGRICULTURE, 1STH CGhGRESS, 
20 SESSION 

lY45 

STUDY OF RUBBER IN ThE UNITEL STATES. HEIICO, AND HAITI. 

u.S. GOVERNHENT PRINTING DFFICE, ~ASHING'ON, D.C. 22 p. 

UN~lED SlITES/~EXICO/lfGISL'lln~ 
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856 

U.S. HOUSE OF REPReSENTATIves, CO""lTTEE ON AGRICULTURE, 79TH CONGRESS, 
1ST SESSION 

19"5 

PROVIDING AND INSURING A SUPPLY OF DOHESTIC AND NATURAL RUBBER. 

u.s. GOVERNMENT PRINTING OfFICE, WASHINGTON, o.c. 4 P. 

LEGI SlATION 

857 

u.s. HOUSE Of REPRESENTATIVES, COKHITTEE ON APPROPRIATIOhS, 78TH CONGRESS, 
1ST SESSION 

191t3 

FIRST SUPPLEMENTAL NATIONAL DEfENSE APPROPRIATION BILL FOR 1944' HEARINGS. 

U.S. GOVERNMENT PRINTING OFFICE. WASHINGTON, D.C. 1638 P. 

LEGI SLAT ION 

858 

U.S. HOUSE OF REf.ESENTATIVES, CO""ITTEE ON APPROP~IATIONS, 78TH CONGRESS, 
20 SESSION 

19>\2 

SECOND OEfl~IENCY APPROPRIATION BILL FOR 19421 HEIRI~GS. 

U.S. GOVERNMENT PRINTING OFfICE, WASHINGTON, D.C. 105 P. 

lEGI SLA nON 

859 

U.S. HOO~E OF REPRESEUTATIVES, COMMITTEE ON APPROPRIATIONS, 7qTH conGRESS, 
1ST SESSION 

19't5 

A REPORT ON RESTORING FUNOS TO KA[NIAIN 10,000 ACRES Of PLANTATIONS WHICH 
THE SUDGET BUREAU RECOMMENOED BE PLOWED UP. 

U.S. GOVERNMENT PR:,lTING OFFICE, WASHItiGTON, D.C. 

LEGISLATION/ECONOMICS 
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660 

U.S. HOUSE OF REPRESENTaTIVES, 77TH CONGRESS, lSI SESSION 

19ltl 

A Sill TO PROVIDE FOR THE PLANtING OF 45,000 ACRES OF GUAYULE 1M ORDER 
TO HAKE AVAILABLE A 00"E5TIC SOURCE OF CRljOE RUBBER FOR EMERGENCY A~D 
DEFENSE USES. 

U.S. GOVER""EijT PRINTING OFFICE, w~SHINGTOH~ D.C. 6 P. 

LEGISLATION/USES 

601 

U.S. HOUSE Of REPRESENTATIVES, 77TH CONGRESS, 20 SESSION 

1942 

A BILL TO PROVIDE fOR THE PL1HT)HG OF GUAYUlE AND PIHER RU8BER-BEARING 
PLANTS AN~ TO MAKE AVAILaBLE A SOURCE OF CRUDE RUSBER FOR E"ERGENCY AND 
DEfENSE USES. 

u.s. GOVERNMENT PRINTING OFFICE, WASHINGTOH, D.C. 5 P. 

LEG 1 SLA TI OU/USES 

66l 

u~s. HOUSE OF REPRESENTATIVES. 77TH CONGRESS, 20 SESSION 

A BILL TO PROVIDE FOR THE PLANTING DF 15,O~O ACRes GF GUAYllE CR eTHER 
RUSSER-BEARING PLANTS IN CIJER TO HAKE AVAILABLE A DONESTlC SOURCE OF 
CRUDE RUBBER fOR EHERGENCY AND DEFENSE USES. 

U.S. GOVERNMENT PiINTING OFFICE, wASHINGTON, D.C. 5 P. 

LEGISLATION/USES 

&63 

u.S. HOUSE OF REPRESENTATIVES, 78TH CONGRESS, 1ST SESSION 

1943 

RESOLUTICN PROVIDING FOR AN INVESTIGATION OF THE PROGRAM FOR THE 
PLANTING OF GUAYUlE TO SERVE AS A OO~ESTIC SOURCE OF CRUDE RUBBER. 

u.s. GOVERHHENT PRINTING OFFICE. ~ASHIHGTONI D.C~ Z P. 

LEGISLATION/ECONOMICS 
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861, 

u.s. HOUSE Of REPRESENTATiVES, 79TH CONGRESS, 1ST SESSION 

19,.5 

A SILL TO PROVIDE AND INSURE 1 DEPE~OABlE SUPPLY OF DOMESTIC NATURAL RUS8ER. 

u.s. GOVERMKENT PRINTING OFFICE, WASHINGTON, D.C. 

LEGISLATION/ECDHDHICS 

8b5 

u.s. PRESIDENT, 77TH CONGRESS, 2D SESSION 

19,*2 

PLANTING Of GUAYUlE AND OTHER RUBBER-BEARING PLANTSI VETO hESSAGE. 

U.s. GOVERNMENT PRINTING OFFICE, WASHINGTON, D.C. 3 P. 

LEGISLATION/CULTIVATION 

ebb 

u.S. PRESIDENT, 77TH CONGRESS, 2D SESSION 

1943 

SUPPLEMENTAL ESTIMATE OF iPPRO?RIATI0~ FOR EHE~GENCY RUBBER PROJECT, 
DEPARTMENT OF AGRICULTURE, COMMU~lC'lION FRO~ THE PRESIDENT. 

u.S. GOYER"MENT PRINTING OFFICE, ~ASHINGTONI D.C. 3 P. 

LEGISLATION/ECONOHICS 

867 

u.s. PRESIDENT, 77TH CONGRESS, 20 SESSION 

1943 

THE RUBBER SITUATION, HESSA~E TRANSMITTING DIGEST AND REPORT OF THE 
SPECIAL (S~RUCHI COMMITTEE TO STUOY THE RUBBER SITUATION AND RECOMr.END 
ACTIOU. 

u.S. GOVERNMENT PRINTING OFFICE, ~ASHINGTON, D.C. 4b P. 

LEGISLATION/ECONOHICS 
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666 

u.s. PRESIOENT# 78TH CONGRESS, 1ST SESSION 

19"3 

SUPPLEMENTAL ESTIMATE OF APPROPRI~TION FOR EHERGENCY RUBSER PROJECT, 
DEPARTMENT OF AGRICULTURE, COHH~N[CATION FROM THE PRESIDENT. 

u.s. GOVERNMENT PRINTING OFFICE, WASHINGTON, DoC. Z p. 

LEGISLATION/ECONOMICS 

669 

u.s. SENATE 

191tl 

PRODUCTION OF RUB8ER FROM GUAYULE. 

CO~GRESSIO~AL RECORD 871241110361-10363. 

LEGISLATION 

870 

U.S. SENATE 

1942 

INVESTIGATION OF RUBBER SUPPLIES ANO P~ODUCTION. 

CONGRESSIONAL RECORD 88(2)1506-506. 

LEGI SLA TIO~ 

871 

U.S. SENATE 

1942 

PRODUCTION OF RUBBER FROM GUAYULE. 

CONGRESSIONAL RECORD 681389-392, 1159-1160, 1366-1367. 

lEGISlATlOt. 



- 23'-

872 

U.S. SENATE, COMMITTEE ON AGRICULTURE AND FORESTRY, 78TH CONGRESS, 
1ST SESSIOti 

1943 

A RESDLUTION FOR AN INVESTIGATION RELATIVE TO THE PRODUCTION OF 
INDUSTRIAL ALCOHOL, SYNTHETIC ALCOHOL, AND SYNTHETIC RUBBER FROM 
F.RH CROPSI HEARINGS. PT. 6. 

U.S. GOVERNMENT PRINTING OFFICE, WASHINGTON, D.C. P. 1659-170Z. 

LEGISLATION/CHEMISTRY 

873 

u.s. SENATE, COMMITTEE ON APPROPRIATIONS, 78TH CONGRESS, 1ST SESSION 

1'943 

FIRST SUPPLEMENTAL NATIONAL DEFENSE APPROPRIATION BILL FOR 19441 HEARIHGS. 

U.S. GOVERNMENT PRINTING OFFICE, WASHINGTON, D.C. 764 P. 

LEGISLATION 

874 

U.S. SENATE, COMMITTEE ON MILITARY AFFAIRS, 77TH CONGRESS, 1ST AND 
20 SESSIONS 

1941 - 1942 

GUAYULE RUBBER AS A STRATEGIC AND CRITICAL MATERIAL: HEARINGS. 2 PTS. 

U.s. GOVERNMENT PRINTING OFFICE, WASHINGTON, D.C. 

LEGISLATION/USES 

875 

u.s. SENATE, COMMITTEE ON MILITARY AFFAIRS, 77TH CONGRESS, 1ST SESSION 

1941 

GUAY!JLE RUBBER. 

U.S. GOVERNMENT PRINTING OFFICE, WASHINGTON, D.C. 3 P. 

LEGISlATION 
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876 

U.S. SENATE, COMMITTEe ON HIlITARY AFFAIRS. 77TH COhGRESS. 20 SESSION 

19.;2 

A BILL RELATING TO THE PLANTING OF GUAYUlE ANO O!~ER RUBBER-SEARl"' 
PlANTSI HEARINGS. 

U.S. GOVER~KENT PRINTING OFFICE, WASHI~GTON. D.C. 20 P. 

lEGISl'TI0~/CULTIVATION 

871 

U.S. SENATE, COHHITTEE ON HILITLRY AFFAIRS. 77TH CONGIESS, 20 SESSION 

1942 

EXPANSION OF P~CGRA" RElATI~G TO PLANTING OF GUAYUlE AND OTHER RU&BER
SEARlUG PUNTS. 

U.S. GOV[RHMENT F~INTrNG OFFICE, WASHI~GTCN, D.C. 2 P. 

lEGISLATION/CULTIVATION 

876 

u.s. SENATE, COHMITTEE ON MILITARY AFFtIRS. 77TH COhGQESS, 2D SESSIDN 

19"2 

GUAYULE RU9SH. 

u.s. GOVERNMENT PRINTING OffICE, ~ASHI~GTCN, D.C. 12 P. 

lEGISLATION 

879 

u.s. SENATE, 77TH CONGRE~S, 1ST SESSIO~ 

19"2 

A BILL TO PNOVICE FOR THE PLANTING CF 45,000 ACRES tF GUAYllE IN O~DER lC 
HAKE AVAILABLE A DOMESTIC SOURCE OF CRUOE RUF8ER FOR EMERGENCY INC DEFENSE 
USES. 

u.S. GOVERNMENT PRINTING OFFICE, WASHINGTON, D.C. 5 P. 

LEGISLlTION/USES 
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860 

U.S. SENATE, 77TH CONGRESS, 20 SESSion 

19"Z 

A Bill RELATING TO THE PLA~IING OF GUAYUlE AND OTHER RUBBER-BEARING PLANTS. 

U.S. GOV~RNHeNT PRINTI~G OFfICE. WASHINGTON, D.C. Z P. 

LEGISLATION/CULTIVATION 

881 

u.S. SENATE, 77TH CONGRESS, 20 5ESS!ON 

19fcZ 

A BILL TO PROVIDE FOR THE PLANTING OF G~AYULE AnD OTHER RUB8ER-SEARING 
PLANTS AND TO MAKE AVAILABLE A SGURtE Df CRUDE RUBBER FOR EHERGEHCY AND 
OEfHiS( USES. 

u.s~ GOVERNHENT PRINTING OfFIC~, WA$HlhGTON, D.C. 5 P. 

USES/LEGISLATION 

882 

U.S. SOIL CONSERVATION SERVICE, LOS ANGELES, OIVlSICN Of I~RIGATION 

19H 

PROGRESS REPO~T Of ACTIVITIES OF THE IRRIGATION STtfF FOR THE EMERGENCY 
RUSBER PROJECT. 

S~~~ :.~ AUTHOR. 

CALIFORNIA/IRRIGATION EFFECTS 

8S3 

U.S. TARIFF COM"ISSION, ~ASHINGTDNI D.C. 

1941 

RUo~Ek: POSSIBILITIES OF PROOUC[NG RUSBER !N THE UNITE3 STATES AND 
RUBBER CONSERVATION. 

SAME AS AUTHOR. 14 P. 

USES 
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861t 

u.s. WAR OEPARTMENT, ~ASHINGTON, D.C. 

1930 

REPORT Of IHSPECTION OF GU&YULE RU8BER IHOUSTRY. 

IUH'UBLISHEO'. 2~ p. 

ECONOMICS 

885 

U.S. WEATHER BUREAU, ~ASHINGTOHJ D.C. 

19ltZ 

SOUTH AMERICAN AREAS CLIMATICALLY S0ITED TO GUAYULE: SPECIAL REPORT. 

SAXE AS AUTHOR. 

SOUTH AMERICA/PLANTING MINAGEHEHT 

886 

VAL I OI1",., G. 

B33 

GUAYUli KPKH NU. , AND MARGUSHEVIN (TqA~SLATE0 TIllE). 

SOVETSKIi KAUCH~K ~:?6-29. 

U.S.S.R. 

&8 7 

VAN OER LINDE, H. 

1910 

GUA-YUlE RUSBER. 

SOCIETY Of CHEMICAL INDUSTRY, JOURNAL 29:12e3-128~, 

SEEI C.l (5)3346. 

PLANT DIST~IeUTION/ECCNDMICS 
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888 

VAN OER LiNDE, H. 

1910 

SEPARATION OF RU8BER FROM MIXTURES 8Y INCREASING SOUYANCY OF RUBBER 
PARTICLES WITH SOME SUBSTANCE. 

U.S. PATENT 979,902. 

U.S. PATENTS/RUBBER EXTRACTION 

889 

VASOUEZ, E.R. 

1938 

THE ECONOMIC SITUATION OF GUAYULE PRODUCTION IN HEXICO (TRANSLATED TITLE). 

MEXICO, ECONOHICS LICENTIATE THESIS. 42 p. 

"EXICO/ECONO~!CS 

890 

VASQUEZ VALERO, H./ROYD MARTINEZ, J~ 

1962 

UTILIZATION OF RUBBER FROM P.RTHENIl" ARGENTATU~. II PREfARATION OF 
CHLORINATE) RVeSER (TRANSLATED TITLE), 

REAL SOCIEOAO ESPANOLA DE FISICA Y CUIMICl, ANAlES, SER. B 581197-201. 

CURED HATU~AL RUB8ER FROM GUAYUlE IS EITHER INFERIOR OR ~ORE EXPENSIVE T~'N 
HEVEA VULCANIZITES BECAUSE OF THE HIGH RESIN COhTENT OF 'SLUT 30 PERCENT. 
CHLORINATE) GUAYULE RlBBERS wE~E FOUND USEFUL FOR PAINT BASES. 
SEE' CA(5711C005. 

USES/CHEKISTRY/Rue8ER CUALITY/RESINS 

891 

VAVILOV, N.I. 

1931 

PROBLEM OF RUBBER PLANTS IN NORTH AXERICI: THE CONTEHPO~ARY CCNCIIION OF 
UTILIZATION OF wILe RueSER Pl~NTS ANDCUlTIVATIOH I~ NORTH A"ERICA, FROM 
THE STA~DPOINT OF SOLVING THE PROBLEM IN U.S.S.R. (TRANSLATED TITLE). 

TRU~Y PO PRIKLADNOI, SOTANIKE, GENETIKE I SELEKTSII 26(3)1201-267, 

UNITED STATES/U.S.S.R./CULTIVATION/PLANTING "ANAGEMENT 
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1961 

RESPONSES JF ! PLANT TO SOIL-MOISTURE CHANGES AS SHOWN BY GUAYULE. 

HILGAROIA 30(201:621-637. 

EXPERIMENTS WITH GUAYULE OVER A 3-YEAR PERIOD lUOICATE T~AT SOIL MOISTURE 
IS EOUALLY AVAILASLE FOR TRANSPIRATION SETwfEN FIELD CAPACITY AND PERMANENT 
WILTING POINT. IRRIGATED PLANTS PR00UCEO Less RUSIER THAN UNI~RIGATEO 
PLANTS THAT ONLY ~ECEIVfD MOISTURE fRO" klNTER RAINS. 
SEE: HA (31lbb37. 

SOIL-WATER-PLANT RELATIONSHIPS/IRRIGATION EFfECTS/RUBBER YIELD/ 
HOISTURE STRESS 

893 

VEL'TISHCHEV, P.A. 

1937 

PESTS OF GUAYULE IN THE W.S.S.R. (TRANSLATED TITLE'. 

SOVIET SU8TROPICS 9:72-76. 

INSECTS/PLANT INJURY/~.S.S.R. 

694 

VEL'TISHCHEV, P.A. 

POLLINATORS OF FARTHENIUH ARGENTATUK IN U.S.S.R. (TRANSLATED TITLE). 

PRIRODA 4152-53. 

POLLINATION/u.s.s.r. 

895 

VESSEL, A.J. 

1943 

CLASSIFICATION OF SOILS AND TRACTS FOR GUAYUUlE' TRACY-NE.HAN-LOS 
BANOS-MENDJTA APEA, CALlfCRNIA. 

(UNPUBLISHED). 114 P. 

CALIFORNIA/SOll-~ATER-PLANT RELATIONSHIPS/PLANTING "ANAGEMENT 
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89b 

VON POLETIKA, w. 
1931 

RUSSIAN PLANTS WHICH YIELD RU8BER (TRANSLATED TITLE). 

FORSCHUNGSOIENST 3a200-201. 

SEE:CA (2)5651. 

U.S.S.R. 

891 

VOROtWV, I. N. 

1928 

HEXICAN RUBBER BUSH GUAYULE (TRANSLATED TITLE). 

IIVEST!!A VAESOIUZiYI INSTITUT PRIKLADNOI BOTANIKI NOVYKh KUL'TUR, 
LENINGRAD. 58 P. 

U.S.S.R.. 

898 

WADLEIGH, C.H./GAUCH, H.G. 

1941t 

THE INFLUENCE OF HIGH CONCENTRATIONS OF SODIUM SUL~~rE, SODIUM CHLORIDE, 
CALCIUM CHLORIDE, AND ~AGNESIUM CHLORIDE ON THE (~ftTH OF GUAYULE IN SAND 
CULTURE. 

SOIL SCIENCE ~&:3q9-403. 

EXPERIMENTAL DATA INDICATE THAT GUAYULE IS NOT SALT-TOLE~ANT. SAND CULTURE 
PLANTS WERE VERY SENSITIVE TD MAGNESIUM CHLORIDE, MODEQATELY SENS!T[VE TC 
SODIUM CHLORICE AND SOOIU" SULFATE, AND ~ERE TOLERANT OF CALCIUM CHLORIDE. 
SEE: CA (39)1720. HI (151666. 

CHEMISTRY/SALT TOLERANCE/PLANT GROWTH/Pl~NT PHYSlOlOGY 
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699 

WADLEIGH, C.H./GAUCH, H.G.IMAGlSTaQ, D.C. 

1946 

GROWTH A~D RUBE£R ACCUMULATION IN GUAYUl£ A5 CONDITIonED BY SOIL SALINITY 
AND IRRIGATION REGIME. 

u.s. OEPARTKE~r OF AGRIClLTURE, TECh'ICAL BULLETIN QZ5S1-34. 

THERE WAS GEllERALlY , HAR~ED DECREASE I~ RUBBER YIELD peR PLANT ~ITH 
INCREASING SALINITY AND ~CISIURE lE~Sla~. GROwTH IhHIBlllCH WAS CLDSELY 
RELATED TO TOTAL MOISTURE STRESS l~E EIThER TO HDiSTUQE TENSION CR OSHOTIC 
POTENTIAL Of THE SOIL SOLuTIGN INO 14£ P£RCENI'GE Of RuaBER IN GlAYUlE wlS 
CLOSELY RELATED TO 'HE AVEkAGE ~OiS1U?£ STRESS OVER 'N IPRICATION INTERVAL. 
SEE' BACZlI100Q2. C~ (~2)6q7o, 

RUBBER YIELD/SALT TOlERANCE/KOISTURi STRESS/SOIL-VATER-PLANT RELATIONSHIPSI 
IRRIGATION EFFECTS 

900 

WAITE AGRICULTURAL RESEARCH INSTITuTE, ADELAIDE, SOUTH AUSTRALIA 

SAHE AS AUTHOR. 84 P. 

A GUAYULE ~ESE'RCH PROGRA~ ;EGI~~ING 1~ JJlY !942 IS DESC~IBEC, INCLUOING 
PROCEDURES USED TO OVE~C[~E OIFFIC~l'I~S :h SEED GE~uI~ATIDN. PLAMT 
DEVELOPMENT ~AS BEST c~ I~~!'ATE) LIGHT t~D "EDIU~ T~l'URED SOILS, BUT HEAVY 
SOILS ~ERE UNSUITABLE. 
SEE: HI 1(4)1452. 

lUSTRALIA/PlA~JIhG "ANAGE~ENT/!R~[G!TIJ~ EFFf~T5/SE£JLI~GS/SEEDSI 

SOIl-WATER-PLANT RELATIONSHIPS 

901 

WAITE AGRICULTUqAL RESEARCH !NSTITUT~. ADELAIDE, SOUTH AUSTRALIA 

1950 

REPORT, 1943-1~~7. 

SAHE AS AUTHOR. 109 P. 

PROCEDURES fev SUCCESSFGl ESl~BLISHYENT CF GUAY~LE IN T~E fIELD ~EPE 
DETER"lNED,I~CLUDING SEED GER~!NATI[N '~D NURSERY PReDUCTION. TCPPING 
TO THE STE" COLLAR !EFDRE T~ANSPLANl!NG RESULTED IN lL~OST 100 PERCENT 
ESTABLISHMENT WHItE RETEhTIOh Of ~A1URE LEAVES PEDUCED THE PERCEKT&GE 
CONSIDERABLY. 
SEE' HI (20)2173. 

AUSTRALIA/PLANTING ~ANAGE"ENT/DEfOLIATICN 
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902 

WIITE AGRICULTURAL RESEARCH INSTITUTE, ADELAIDE, SOUTH AUSTR'lIA 

19;1 

REPORT, 1948-1949. 

SAME AS AUTHOR. 66 P. 

THE GUAYULE INVESTIGATIONS BEGUN I~ 1942 wERE TERHINI1EO IN 1949. 
MAXIMUM RUaSER CONTENTS fOR TEST PLOTS ARE GIVEN. 
SEE: HI (22)2026. 

AUSTRALIA/RUBBER YIELD 

903 

1944 

NATU~Al RUBBER FPD" DOMESTIC SDLRCES. II ISOLATION CF PARTHENIOL, 
P1RTHENYL CINNAHtTE AND Cl~E~ CDNSTITUENTS FRO" GUAJULE RESIN. 

AHERIC1N CHiHICJL $OCIETY,IDURhkL 66(3,1419-421. 

METHODS fOq ISOLATION A~D SDKE PfOPE~TIES D~ PARIHEhYl CINN1HATE AND 
PARIHENIOL ARE JESCQIBED ALONG \IIH 1 CRYSTALLi~~ ~AX-LIKE SuaSTARCE 
AND SEVERAL fPACTIDN$ OF VOLATILE ellS. RETli~' OF THE SHRlB DOES NOT 
APPEIR TO ALTER RELATIVE paDPDRTICNS OF CD"PCHENTS ISOLATED FRon T~E 
RESIN. 
SEE: 81(19)5336. C1 (3&12521. 

CHEMISTRY/REilING/RESINS 

904 

wEBER, C.O. 

1903 

GUAYULE RUSbER I~ REGENERATED RLBBER (TRANSlJTED TITLEI. 

GUXMI-ZEITUN6 It(5)t83. 

USES 

905 

1925 

A MEXICAN INDUSTRIAL ROMANCE: THE ~E"ARK'BlE STORY OF GUAYULE, • 
DESERT SHRUB WITH A HIGH RUSSER CONTENT. 

AMERICAN fC~iSTS AND FOREST LIFE 34(415)1411-413. 

ECONOHICS/~EXICO/RUS8ER YIELD 
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EXPLORING fOR RUBeE~ IN "ElICD. 

M(XI("fPiANl DISTRIBUTIDN 

907 

WEI'{KENTHllh T .1.. n At 

1941 

EQUIPMENT FOR ACCHH!Tl:D LJ&!U A;:;P,!'> OF '(ueBEl( .Pi~ I'\ETkCOS Of 
EVALUATION OF ULIQI-VICLET LIG~r L~D SU~lIGHl. 

Ruse H OUAL ITY 

90e 

£T At 

UG,'-iT h'W AaELfldTED LIGHT tGlt,G Dr RL"3H=t, S';',;1',=11C RUBBER, AK[) 
RUBBE; SUBSTIluTfS. 

RUBBER AGE 50:103-]0&. 

RUBt;fP OUt-LIlY 

909 

1942 

RUBBER fRO~ THE DESERT. 

RECLA~ATION ER& 32It4-65. 

DISH I aUll ON 
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910 

19"" 

WESTERN HEMISPHERE NATURAL RUBSER. 

SELECTED STRAINS OF GU'YULE HAVE RUSBER CONTENTS AS HIGH AS ZZ PERCENT 
'HD "AY YIELD A TON OF R~B8ER PER ACRE AFTER SEVERAL YEARS GROWTH. 
SEEr 8A{18'22765. 

RusefR YIELD/CULTIVATION 

911 

19"8 

RUBBER: THE PRIMARY SOURCES FOR A"[RICAN PRODUCTION. 

ECONOMIC BOTINY 2(2):196-216. 

AMONG SEVERAL PLINTS CESCRISEO, GU1YULE IS THE ONLY oue CURRENTLY 
USABLE AS A RUBBER SO~RCE IN 'HE UNITEO STATES. 
SeEt 81(23)8757. CA (42)bl~7. 

UNITED STATES/RUSSER YIfLD 

912 

HAl 

19-'15 

IMPROVInG GUAYULE RUBSER 6Y SHRUB RETT!NG. 

INDIA RUBBER WORLD 111(5):570~573. 

IMPROVEMENTS IN GUAYULE S~~UB RETIING WITH FORCED AERATION ARE 
DESCRIBED. THE RECCVE~EO ~UBBER HAO A TENSILE STRENGTH Of 3330 
POUHDS PER SQUIRE INCH IND ThE RESIN CONTENT WAS REDUCED fROH 
ABOUT 22 TO 13 PfRCENT afTER REITING. 
SEE' 8A(19)14310. CA (39)Z217. 

RETTING/RUBBER YIElD/O£RESINAIION 
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913 

19lt3 

A SPOT DISEASE Of GUAYULE (PARTHENIUK ARGEqTATUK GRAY'. 

COUNCIL FOR SCIENTIFIC AND INOUSTRIAL RESEARCH, AUSTRALIA, JOURNAL 16'258-260. 

A lEAf SPOT FUNGUS ON GUAYUlE, APPAP[HTlY A SEEO-80RNE SPECIES OF RAKULAPIS, 
WAS FOUHO TO CAUSE ~[FOllATICH iN lUSTRAlIAH PLANTS. DISEAse COGTROl ~,s 
OBTAINED BY T~EATIHG S£ED wlTH A 5 PERCENT SOLUTIO" OF CAlCIUH HVPCCHLORtTE. 
see. 8A(18)11q~1. CA (39)17Z~. HI (1~)124~. 

PLANT IHJURY/DEFOLIATION/CHEHISTRY/~ICROrRGA~ISHS/IUSTRALll 

EFFECTS OF NUTRIENT, PHOTOPERIOD, INO NIGHT TE~PER'TURE ON THE 
OEVELOP~EHT Of GUAYUlE SEEDS. 

SOIANICAl GAZETTE l05(1)'14-2~. 

A NuTRIENT SOLUTION NIT~OGEH LEVEL OF 192 PIRTS PER "ILLIDN PRODUCED 
A GREATER PERCENTAGE Of EUAYULE seeDS WItH "lT~~E EX6RYO$ AHD A hIGHER 
PERCENT GERMINATION THA~ IT LOkER HITRDGEN LEVELS. FLOWER AND SEED 
PROOUCTION wERE fAVORED BY A 13-1' HDUk PHOTCPERIOO. WARM DAYS (80-90 
DEGREES F.), AND COOL NIGHTS (45-55 DEGREES F.). 
SEE' BA(18J3~&~. HA (14)229. 

seEOS/TEMPERATURE EFFECTS/PLANT PHYSIOLOGY 

915 

WHITTENBERGERr R.T. 

194ft 

OIL BLUE Hi AS A STAIH FOR RUB8ER IN SECTIONED OR GROUUO PLINT TISSUES. 

STAIN TECHNOLOGY 19(3):93-9&. 

CHEMISTRY/PLANT ANATOMY 

916 

WHITTENBERGER, R.T.fBRICE, B.A. 

19:'6 

RAPID ESTI~ATION Of RUSSER IN GUAYULE LATEX DISPERSIONS. 

INDUSTRIAL ANO ENGINEERING CHEMISTRY (ANALYTICAL EDITION) 161209-210. 

RUSSER YIELD/CHEMISTRY 
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911 

WHI1TlESEY, T. 

1909 

GUAYUlE RU88ER. 

JOURNAL OF INDUSTRIAL AHO ENGINEERING CHEMISTRY 11245-249. 

GUAYULE PLANT HATERIALS kEkE DRIED AND ANALYZED FOR PERCE~lAGES OF RUSSER 
AS fOLLOWS! TRUNK WOOD 0.0 PERCENT; ROGT WOOD 1.1 PERCENTJ TRUNK BARK 
25.7 PERCENT; ROOT BAR~ 6.5 PERCENT; BRANCHES WITH VERY fEW LEAVES 6~.O 
~ERCENT. BARK MADE UP ABOUT 56 PERCENT OF THE PLANTS THAT WERE ANjtIIED. 
SEEt CA ()'1471. 

RU8BER YIElO/ROOTS/lEAVES/STE"S 

918 

WILLCOX, U. V. 

1927 

GUAYULE RUBSER AND ITS PRODUCTION ON A LARGE SCALE. 

DUN'S INTERNATIONAL REVIEW 49t~O-4Z. 

CULTIVATION 

919 

1911 

wEALTH IN DESERT GUAYUtE. 

SUNSET 27:202-205. 

ECONOMICS 

920 

WILLITS. C.O./SWAIN. K.l./OGG. C.L. 

1946 

DETERMINATION OF RUBBER HYDROCARBON BY A GRAVIHETRIC RUBBER BROMIDE HEIHOD. 

INDUSTRIAL AND ENGINEERING CHEMISTRY, ANALYTICAL EDITION 18'43Q. 

A DIRECT HET~OO IS PRESENTED FOR THE DETERltINlTION Of RUBBER HYDROCARBON IN 
PLANT TIssue EXTRACTS BASEO UPON THE FOR~ATION OF AN ALCOHOL-INSOLUBLE RUBSER 
BRO~IDE. GRAVIMETRIC FACTORS ARE ESTABLISHED FOR CONVERTING THE ~EIGHTS OF 
RU8&ER BROMIDE TO WEIGHT OF RUeBER FOR GUA'fULE, CRYPTOSTEGIA OR KOK-SAGHYZ. 

RUBBER YIELD/CHEMISTRY/RUSBER EXTRACTION 
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921 

WILLITS, C.O. ET AL 

DETERHINATION OF RUBBER IN FLESHY ANO WOODY TISSUE PLANTS. 

ASSOCIATION OF OFFICIAL AGRICULTURAL CHE'115TS. JOURNAL 19(4'1370-3616 

A "OOIf ICA TION OF THE SPENCe-CAlOWEU MEtHOD FOR ANALYSIS OF RUBBER IN 
GUAYULf AND OTHER WOODY PlAHTS IS OESCR16eD. PROCEOURES INCLUOE PLANT 
GRINDING, SlhPlING. AND HOISTU~E DETERHI"ATICN. 
SEE. 8A(21115456. CA (41'3313. 

RUSSER YIELD/RUBBER EXTRACTION 

9ZZ 

1950 

RAPID eXTRACTION OF RESINS FROM CHIllE AND GU1YULE RUBBERS. 

RUBBER AGE 681195-197. 

OERESINATION 

923 

"OODWARO, C.H. 

19"2 

GUiYUlEJ NEW SOURCE OF RUBBER. 

RURAL NEw YORKER 101=572. 

19!tZ 

WHAT IS SUnUl E1 

HEW YORK BOTA~!CAL GARDEN, JOURNAL 431168-170. 
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925 

1928 

RECOVE~Y OF RueseR FROH PL1~TS 6Y CG~PRESSED GASeOUS COHPOLHDS AND 
INSTANTANEOUS EXPANSION ~HERE RUBSEn COMPOUNDS ARE ENCLOSED IH Pt.Hf 
CELLS. 

RU8BER EXTRACTION/U.S. PAT(NTS 

926 

YOUNGS, F.O. 

19ItZ 

THE CONTRI8UTION Of ThE SOIL SURVEY TO THE GUAYULE EMERGENCY RUBBER 
PROJECT. 

sell SCIENCE SOCIETY Of AMERICA, PROCeEOINGS 7J412-~15. 

THE WORK OF ThE DIVISION OF SOIL SURVEY Il~ THE BUREAU Of PLANT INOUSTRY 
FOR THE EMERGENCY RU8SER PROJECT IS DISCUSSED. IT [HClUOES ThE LOCATION 
OF BROAD SOil A~EAS FAVORABLE TO GUAYULE PRODUCTro~, SELECTION OF TRACTS 
fOR NURSERIES ANO FIELD PLANTINGS, AND SELECTION OF TRACTS FOR 
ESTABLISHKEHT OF eXPERI"ENrAl PLOTS. 

SOIL-WITER-PLANT RELATIONSHIPS/PLANTING HANAGEHENT 

927 

19,.2 

PRElIHIHARY REPORT ON THE SOILS OF THE GUAYULE NURSERY ANO FIElO-PLAHTIN' 
TRACTS, GUAYULE EKERGENCV RUSBER PROJECT, SALINAS, CALIFORNIA. 

u.s. BUREAU OF PLANT INDUSTRY. BERKELEY, CALIFORNIA. 3 P. 

SOIl-WATER-PLANT RELATIONSHIPS/PLANTING ~A,HAGE~EHT/CAlIFORHIA 

928 

1934 

THE RUBSER-BEARING PLANT GUAYULE (TRANSLATED TITLE). 

CESKDSLDVE"SKE ZEMEDELEC 161189-190, 202. 
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1933 

"ETHCDS OF PROP!Gl1IO~ OF PARTHENIUn AR'fHTATUH, GRAY BT CUTTINGS 
'TRANSLATED TITLE). 

TRUDY PO PRIKlAONOI, 80TAN[KE, GENET{KE t SELEKTSII, SOTSIILIST. 
RASIEHIEVOJ, SER. A(5/6'1136-1\6. 

PROPAGATIO~/U.S.S.R 
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lH 264 278 300 Hi] 311 3,4 361" leO 2M 2<#(; lbt1 ,.o~ 436 t.H 4ft2 
102'< 454 %!i5 50 :, 50b 510 ~l? 56Z 4'14 50'" H<i :'61 ,62 602 bl<f bJ'o] 
621 721 731 777 nit 900 6(;5 b6q 677 Hi 7iZ 7' J; 124 73~ 14' 

H4 760 761 769 797 fs<!)2 b43 854 
SEEDS 855 &91 fill 
lH un 20Q 263 29b 197 29a 303 
312 313 344 34; 350 35) 3M 390 USES Isll U<I 1023 :·24 427 4SZ 1091 sec 18 19 (0 21 26 28 Zt; Hi 
560 519 583 S2t, ~85 b4fi Mit <>~ 3 31 35 31: 46 loS itt) 57 5~ 
66e b9b 6Gi7 in 711 73:3 734 7b1 b9' 72 H 75 77 8(; Bl R-~ 
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765 718 71~ 78J 796 BOO SOl 811 85 9Z 'S1f 100 103 105 III 115 
416- 819 qOO l1H 121 123 lll} 110 1'>0 l~b 156 159 

160 l~i) 23 t. 236 275 307 309 30Q 
SOIL-WilER-PLINY R H.HI DJI!S HI? S 323 338 31.,O 3 l!9 3bt1 no 37-9 38C 

2 ZOZ 20" 205 Zlt, 239 241 ?t"l.. 
<'02 H6 "8~ IoQ8 526 5ftb 572 59') 

245 25lo 296 2q7 298 303 311 313 Sq} 5n ;(j~ 61'9 c4b 6!Jb 670 101 
3H 316 333 334 352 3Qt., 454 ';55 1SI IUt; ilZ'> 660 e61 &62 &H &71;; 
~56 457 1;58 4H 47t 463 ~2B 531 851 ~83 8110 <to<. 
548 517 5B2 584 S8t! ;qq tll bl4 
625 6n 627 b36 611 672 tn fJ7t. 
675 725 H9 103 77<1 H.o 692 895 
899 '100 n6 927 

SOUTH Lf'iEiHCA 
117 141 157 Ibl HO 321 361 403 
553 ole t29 645 711 8lS BSS 

STHl$ 
:- 184 187 lsa ZOb 252 585 738 

756 766 917 

SYSTE~ATICS 
212 3H 3e~ 40C t.65 109C 49~ 504 
547 559 b08 60et 651 652 670 6135 
6bb b81 68e ce9 690 b9l 693 7bf;; 

TEKPERATUH EFFECTS 
20% 205 209 213 222 24:' 252 291 
354 4b3 .. bft 500 582 tJ12 615 624 
625 626 627 ~28 722 725 ~H 

TEXAS 
39 40 71 123 128 154 172 211 

212 257 2Q8 299 300 301 360 375 
4l<l9 534 557 561 599 6ilf 615 649 
659 674 686 723 126 196 817 818 
819 ale 831 Hi 


