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THE DIRECTOR'S REPORT

Rancoo Santa ANa BoranNic GARDEN
1971

It is a pleasure for me to present an account of the activities at the
botanic garden for the year 1971. Except for the effec's of the weather
which are given elsewhere in this report, the year was one of steady and
sound development. The building program of the previous year had been
completed, and early in 1971 landscaping around the annex was finished
and the grounds once again were quiet and serene, suitable for study and
contemplation by the thousands of persons who visit the garden each year.

Among events which undoubtedly will mark this year in the garden’s
history are two, especially, which should be mentioned. The botanic garden
is a member of the American Association of Museums and durinz the year
we applied for accreditation by that organization. In August we were notified
that we had been granted interim approval until an on-site evaluition of
the institution could be made by the AAM Accreditation Visiting Commit-
tee. This visit is expected early in 1972. The second item of interest is that
the botanic garden for the first time applied for a plant patent to cover a
new hybrid which soon will be released to the horticultural trade. We be-
lieve that this hybrid, a Mahonia, is the finest horticultural production so
far achieved at the garden, and preliminary estimatcs made by nurserymen
who have seen the plant would seem to confirm this evaluation.

On the debit side would be the continued effec's of air pollution. These
were detailed at some length in the previous report and will not be repeated
here except to say that there is no evidence that the situation has improved.
For those true gardeners who delight in the appearance of healthy plants
the sight of damage by air pollution is very depressing.

ADMINISTRATION:

Two staff appointments were made during the year. D:. Jean-Pierre
Simon, Experimental Taxonomist at the botanic garden and Assistant Pro-
fessor of botany at the Claremont Graduate School, resigned in order to
accept a position with UNESCO. In July he and his family left for Paris
for briefings prior to taking up his new duties in Havana, Cuba. Dr. Ronnie
Scogin of Ohio University, Athens, has been appointed Experimental Taxon-
omist at the garden and Assistant Professor of botany in the graduate
school. Dr. Scogin is a graduate of the University of Texas, Austin, and in
1970-71 was a National Science Foundation Post Doctoral Fellow at the
University of Durham, England. Dr. Scogin will assume his new duties at
the botanic garden in September, 1972.

[539]
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In April Mrs. Coffeen resigned as Supervisor of the Youth Education
Program and in September Kenneth Zakar was appointed Supervisor of the
Education Department. Mr. Zakar is a native of Illinois and a graduate of
California State College, Los Angeles, with a major in biology.

During the year, the Claremont Graduate School created a new endowed
chair of botany and appointed Dr. Carlquist as the first Violetta L. Horton
Professor of Botany. Dr. Carlquist has been a member of the graduate
school faculty since 1956 and is the author of four books, the latest being
Hawaii, a Natural History published in 1970.

After nearly 32 years of devoted service to the botanic garden our grounds
foreman, Jesus Manjarrez, retired on July 1. We will all miss Jesus and wish
him much happiness and good health in his retirement. Mr. Geerlof Stein-
huizen was appointed to a newly created position, Maintenance Mechanic,
and will be responsible for all mechanical equipment both in the buildings
and on the grounds.

WEATHER:

Rainfall recorded during the 1970-71 season was 14.11 inches. This is 1.22
inches over the 1969-70 season and 3.6 inches below the seasonal average.

RAINFALL REPORT

1969-70 1970-71 Average®
July 0.00 0.00 0.05
August 0.00 0.00 0.06
September 0.00 0.00 0.40
October 0.00 0.16 0.20
November 1.90 4.26 3.17
December 0.29 4.92 2.25
January 1.61 0.79 3.60
February 1.97 1.19 3.18
March 6.85 1.13 2.83
April 0.06 0.53 1.62
May 0.00 1.13 0.22
June 0.21 0.00 0.12

*Average based on rainfall recorded for the past ten years.

The temperature high for the year was reached on September 12 when
the hygrothermograph needle went off the chart to an estimated 114° F.

The temperature reached 100° F or more on 32 days during the summer
season: one day in June, six days in July, 13 in August, eight in September
and four in October. December was the only month that did not have one
or more days with temperatures over 87°.

A low of 28° F was recorded on January 3, 4 and 7.

The humidity record shows 1971 with 25 days below 10% as compared
with 44 days in 1970. The lowest humidity of the year was reached on
April 1 when it dropped almost to 0% for a period of about four hours.



Jury 20, 1972] DIRECTOR’S REPORT 541

AMOUNTS OF WATER USED DURING THE PAST FIVE YEARS
Rainfall for

Water used Calendar Year
Year (cu. feet) (inches)
1967 2,816,800 92,62
1968 3,148,900 10.00
1969 3,910,500 33.50
1970 4,524,700 20.03
1971 3,691,000 13.09

During 1971 we used 18.5% less water than in 1970; however, the cost was
3.5% more than it was for the previous year.

SEEDS AND PLANTS:

Requests from our 1971 Seed Exchange List resulted in seed being sent
to 28 foreign countries and numerous institutions within the United States.
Altogether 436 packets were dispatched from the garden.

Many requests were made for seed that did not appear on the Seed Ex-
change List; these requests usually came from institutions and individuals
requiring seed for research purposes. The University of New Zealand re-
quested seed of Garrya elliptica, G. fremontii, Ephedra trifurca and E.
viridis for graduate research on carbon fixation and seed germination. Stan-
ford University requested seed of Onagraceae for germination studies, and
seeds representing 11 genera and 14 species were sent. Seed of Coreopsis
gigantea, C. maritima and C. californica was sent to the University of
Arkansas for a biosystematic study of that genus. One packet of Collinsia
heterophylla seed was sent to the University of Hong Kong. Seed of the
following was sent to the National Center of Forest Research, Nancy,
France: Abies amabilis, A. bracteata, Arbutus menziesii, Arctostaphylos
mewukka, A. pringlei var. drupacea, Calocedrus decurrens, Comarostaphylis
diversifolia var. planifolia, Cupressus forbesii, C. sargentii, C. macnabiana,
Fremontodendron californicum, Rhamnus californica, Rhus ovata, Prunus

emarginata, P. virginiana var. melanocarpa, Sequoia sempervirens and
Pinus sabiniana.

Seed of 11 species of Lupinus went to the Commonwealth Scientific In-
dustrial Research Organization (Plant Introduction Center), Canberra,
Australia. To the Landbouwhogesschool, Wageningen, The Netherlands,
went seed of Franseria chamissonis, Franseria chenopodiifolia, Baeria
chrysostoma ssp. gracilis, B. minor, Chaenactis glabriuscula, C. glabriuscula
var. lanosa, Encelia californica, E. virginensis ssp. actonii. This seed was
required for studies in the relationship between plant parasitic nematodes
within different plant genera. Seed of Quercus kelloggii, Q. chrysolepis and
Acer macrophyllum was sent to the Botanic Garden, Hebrew University,
Jerusalem for their North American plant collection, and the Stanford Re-
search Institute received seed of Salvia columbariae, Baeria chrysostoma
ssp. gracilis, Coreopsis bigelovii for use in studies on the fate of carbon
monoxide in the biosphere. Seed of Eriodictyon trichocalyx went to the
Vrije University, Amsterdam, for experimental purposes and to the Univer-
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sity of Aarhus, Denmark, seed of Trifolium wormskioldii and Lupinus
arboreus for cytotaxonomic studies. The University of California, Irvine,
Department of Population and Environmental Biology, received seed of
Ceanothus griseus, C. incanus, C. rigidus, C. thyrsiflorus, and C. cordulatus.
The University of Washington, Department of Chemistry, requested leaves
of Olneya tesota for chemical research. Pollen of Platanus racemosa was
sent to the National University of Australia for hybridization studies. Emory
and Henry College, Virginia, was supplied with seed of Ephedra viridis
and E. nevadensis for research purposes along with information on the
cultural requirements of such plants. The Royal Botanic Garden, Edinburgh,
Scotland, received seed of Penstemon caesius, Calyptridium umbellatum
and Allium burlewii. Hillier & Sons, Nurserymen & Seedsmen, Winchester,
England, received seed of Castanopsis sempervirens and Lyonothamnus
floribundus, and Monrovia Nursery, Azusa, California, received seed of
Berberis amplectens and B. pinnata.

The botanic garden attempts to help other institutions to build up their
collections and we send such organizations as much material as possible.
The Golden View School in Huntington Beach sent the plans for their new
Environmental Learning Facility which covers two and a quarter acres; in
addition to horticultural advice, the garden was able to send 36 lots of seed
suitable for their purpose. A generous amount of seced was given to the
Pasadena Audubon Society for use in creating a Wild Life Sanctuary at the
Cobb Fstate — property purchased through public subscription. This estate
was officially deeded to the U.S. Forest Service in December.

A large amount of seed of Lilium humboldtii var. ocellatum was given
to a member of the North American Lily Society. He, in turn, sent a portion
of the seed to the lily society for its Seed Exchange List. The remainder was
divided into 25 lots of 50 seeds each, and these were sent to lily enthusiasts
in Czechoslovakia, Russia, Japan, Chile and Canada and in 13 states in this
country. It was interesting that this was the first time that Lilium humboldtii
var. ocellatum had appeared on the society’s Seed Exchange List.

The following plants were sent to the Department of Botany, Pomona
College, to supplement their native plant collection: 10 Romneya coulteri,
two Cneoridium dumosum, one Ceanothus rigidus, three Umbellularia cali-
fornica, three Tetracoccus dioicus, one Ceanothus ‘Sierra Blue, two Lepto-
dactylon glandulosum, three Helianthemum scoparium ssp. aldersonii, two
Comarostaphylis diversifolia var. planifolia, one Heteromeles arbutifolia
var. macrocarpa, three Lyonothamnus floribundus var. asplenifolius. To
Scripps College went four Fremontodendron ‘California Glory, three
Ceanothus ‘Santa Ana’ and two Ceanothus hybrids RSABG selections.
Plants were also given to the Catalina Island Company for the newly pro-
posed botanic garden; two Fremontodendron ‘California Glory, six Cneo-
ridium dumosum, six Tetracoccus dioicus, five Comarastaphylis diversifolia
var. planifolia, three Populus trichocarpa, 18 Lyonothamnus floribundus
var. asplenifolius, two Populus fremontii var. arizonica and two Rhamnus
crocea.
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In August the garden supplied specimens of native material to the Cali-
fornia Board of Landscape Architects for their annual Board Examinations.

A member of the staff assisted a representative from the Air Pollution
Research Department, Washington State University, Pullman, in making
tests of isoprene emissions from the foliage of species of genera of Cali-
fornia plants.

One hundred and twenty-seven seed accessions were made during the
year.

GROUNDS:

From the standpoint of weather, 1971 was a year that left much to be
desired and a repeat performance would be catastrophic. Dry conditions
prevailed throughout the year and were augmented by periods of extreme
heat or cold; many plants sustained damage from frost and foliar scorch
from excessive heat. The year ended with a grand finale of much-needed
moisture with 6.97 inches of rain being received during the Christmas week,
and 1971 slipped into oblivion leaving no fond memories for those who love
the art of gardening.

With the weather conditions that prevailed it was necessary to start irri-
gating in January. Seed beds of annuals required moisture and several areas
in the Plant Communities were showing signs of drought. Our display of
annuals was quite colorful, but short-lived; most of the flowering was over
by the end of May. The finest display was on the newly completed coastal
bluffs and sand dunes where the high but gently undulatinz contours
exhibited the plants to great advantage.

The damage and losses sustained in some of our conifer plantings during
the hot spell, particularly on September 12, were most discouraging. The
heaviest losses occurred in the plantings of Chamaecyparis lawsoniana,
Thuja plicata, Picea sitchensis and Sequoiadendron giganteum, where the
plants looked as if they had been subjected to a flame thrower. Although
specimens of Sequoia sempervirens and Lithocarpus densiflora received
foliar burns they will recover. Our greatest concern at the present time is
for the damage sustained by the sequoiadendrons in the Plant Community
Area and it is difficult to say whether or not the trees will survive.

The cypress bark beetle (Phloeosinus cristatus) which has attacked our
cypress ;};Fantings with devastating effect over the past two years has been
brought completely under control by the use of Cygon. The recommended
80% wettable Sevin that we had used was not effective. Careful attention
was paid to timing in the spray program; the first application of one pint
Cygon to 100 gallons water was made on March 17, followed by a second
of like concentration on March 30.

The wood rat caused much concern this year. These rodents build their
nests in shrubs and trees and feed on the bark. Although we are always on
the look-out for these animals they often go undetected until die-back of
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the plant is observed. These rodents were discovered in our plantings of
Ceanothus “Joyce Coulter’ and C. horizontalis on the mesa and in Cupressus
forbesii in the plant communities. Over 83 rats were trapped, and it is not
known how many succumbed to bait, none has been observed during the
~ past several months.

The upper pond was cleaned and some minor repairs were made; the
bed of the stream that flows southward from it was cleaned, for mud had
accumulated over the years and had completely covered the decorative
boulders in the stream.

Some alterations were made in the rock garden. To carry out this work
it was necessary to rent a five-ton dump truck and a tractor and skip loader
to move fill and soil into the area. The equipment also was used to transport
many tons of compost into the plant communities where, this year, we
concentrated on the redwood forest, mixed evergreen and yellow pine com-
munities. The compost will help improve the soil and conserve the much-
needed moisture in these areas. During the spring and fall we also applied
light dressings of ammonium sulphate to the soil in the same areas.

During the year, 6,300 plants representing over 50 genera were added to
the living collections. Species of Arctostaphylos, Ceanothus and Iris were
well represented.

Vandalism, like smog, remains to plague us. Redwood signs continue to
be a prime target with over 35 being damaged; ten had to be remade. Last
spring the large flowering stems of Agave utahensis var. nevadensis were
broken. During Easter vacation a favorite pastime of some seems to be to
run through the plant communities kicking wire cages from around young
plants which are then at the mercy of rabbits.

During the summer of 1969 the first Joshua trees, Yucca brevifolia, bloomed
at the age of 18 years. These were planted as seedlings from six-inch pots
during the winter of 1951. At least four more have bloomed during the past
two summers. The largest at the time of flowering was eight feet tall. The
plants that flowered are now branching with the longest branches being
about 12 inches. This species does not branch until after producing a
terminal inflorescence at which time vegetative growth starts from one or
more of the upper leaf axils. These plants, whether they have flowered or
not, are forming dense clumps from the base, and suckering is occurring
many feet from the base of the original plant. This is a growth habit that
does not normally occur in the wild.

Four plants of Yucca brevifolia var. herbertii also have flowered. This
took place during their 12th and 13th years. They were planted from one-
gallon cans during the fall of 1957, and at the time of flowering, these plants
ranged in height from four to five and one-half feet. The branching habit
is becoming evident on those plants that have flowered. This variety forms
large clusters in the wild and ours are showing the same tendency. By
contrast, the Yucca brevifolia var. jaegeriana has never flowered although
some are much older than the ones described above. Some of the plants
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were originally planted in 1947 at the garden’s old site in Orange County
and moved to their present location in 1951. One of these is nearly 15 feet
tall with no sign of {i)owering or branching. In its native habitat this variety
normally branches at three to four feet and does not clump or sucker; so
far it has not shown this tendency under cultivation.

Natural regeneration of Pinus radiata was noted for the first time in the
plant communities. This is most encouraging as smog continues to take its
toll of these pines each year; four succumbed during 1971, one of which
was a particularly fine specimen.

A plant patent for our new introduction, Mahonia ‘Golden Abundance,
has been applied for and many nurserymen are anxious to see this fine plant
in the trade as soon as possible. Several thousand cuttings were taken from
our stock plants this winter by Monrovia Nursery and Pomona Wholesale
Nurseries.

In March a representative of the American Horticultural Society Plant
Record Center microfilmed our master record file. Over 7,000 sheets were
photographed and have since been placed on data processing forms. Readers
may recall that several years ago the botanic garden was one of the original
donors of funds to the American Association of Botanic Gardens and
Arboretums for a feasibility study of establishing a national plant record
file. The October issue of the AABGA Bulletin was devoted to the history
and activities of the Plant Records Center.

Two new cesspools were installed during 1971. In the early part of the
year we had evidence that the disposal system was not operating properly
even after the septic tank had been cleaned. Inspection showed that the
leach lines were no longer functioning and soil in the area had reached
saturation. It was in this area that we had earlier lost a fine specimen of
Lithocarpus densiflora and a large area of the ground cover, Arctostaphylos
‘Point Reyes.’

During the spring the garden entered a small display of native plant
materials at the Flower Show and Garden Exposition held in the Colonial
Savings and Loan Association building in Claremont. Dick Tilforth spoke
to the public on the history of the Rancho Santa Ana Botanic Garden and
its many functions. The talk and display were enthusiastically received by
visitors to the show. John Dourley gave a short talk to the E1 Monte Rose
Society in March and then conducted a tour of the garden.

A new one-ton Ford truck with dump body was purchased and is a most
welcome addition, for its predecessor had become nearly useless. Eighty-six
plastic labels were acquired, some to replace those lost or broken and the
remainder for new plantings.

FIELD WORK:

Partly because of the new graduate course in field taxonomy, 1971 was a
period of considerable field activity in the local San Gabriel Mountains.
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Approximately 50 forays were made into this range by Dr. Thorne, usually
with Dick Tilforth, John Dourley and various graduate students or by the
graduate students in connection with their canyon surveys for the field
course or with their individual research projects. Nearly 1,750 collections
were made totalling perhaps 3,500 sheets of about 900 species of the 1,150
known from the range. Two strenuous over-night back-packing trips were
made across the mountains. One two-day trip was made with the field
taxonomy class to Santa Catalina Island, and two collecting trips were taken
into the Sierra Nevada.

Dr. and Mrs. Thorne spent their vacation in Mexico during the month of
October where in the tropical state of Chiapas Dr. Thorne, with Dr. Earl
Lathrop of Loma Linda University and Dr. Dennis Breedlove of the Cali-
fornia Academy of Sciences, made more than 1,900 collections, mostly in
multiples, of 160 vascular plant families. All the major physiographic
provinces of Chiapas were visited from Oaxaca to Guatemala and from
the Pacific Coastal Plain to the Gulf Slope.

In their search for seeds and plants John Dourley and Dick Tilforth col-
lected in a wide range of areas. In San Bernardino County the Clark and
New York Mountains, Eagle Mountain, the eastern San Gabriels and the
Morongo Valley were visited. The southern and eastern portions of San
Diego County and the Mount Palomar area were also covered. The Sierra
Nevada circle was travelled and included Inyo, Mono, Tuolumne, Mariposa
and Madera counties. Another trip into the Sierra Nevada foothills included
Fresno, Madera and Mariposa counties. Eighty-three collections were made
from these trips. Dr. Lenz visited a large number of areas on the western
slopes of the Sierra Nevada in his continuing study of members of the
Brodiaea complex. He also collected in San Luis Obispo County. Dr.
Benjamin collected only locally in 1971.

SCIENTIFIC COLLECTIONS:

The integrated herbaria of Pomona College and the garden continue to
receive much use, particularly from southern California botanists, although
there are frequent visitors from other states and from abroad. Nearly 11,300
newly mounted RSA sheets have been filed into the vascular plant collec-
tions, necessitating the addition of hundreds of new genus or species covers.
From the combined herbaria or RSA 2,926 sheets were sent on loan to 19
institutions in 25 shipments; 1,996 sheets in 20 loans were returned to us
from 14 institutions; 4,749 sheets were borrowed by us from 16 herbaria in
19 loans; and 661 sheets were returned by us to eight herbaria. Additional
loans were sent out by Pomona College. During 1971 the graduate assistants
mounted 11,298 sheets of vascular plants, bringing the total RSA collections
to more than 225,000 sheets and the integrated herbaria to perhaps 515,000
sheets of vascular plants. More than 19,000 RSA fungi and other crypto-
gamic specimens and nearly 21,000 POM cryptogams swell the total
herbarium collections to 555,000 specimens. Not included in this total are
the large wood block, pollen slide, preserved seedling, seed and fruit and
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cone and spirit collections. Received on an exchange basis were 4,069 sheets
from 25 institutions; whereas, the garden sent out on exchange 769 sheets
to five herbaria. A large distribution of RSA duplicates is intended for early
1972. More than 4,350 specimens of vascular plants were received by RSA
as gifts, some for determination, from 18 individuals or institutions.

Of the 11,298 sheets processed, nearly 2,700 were from California and
1,000 from the immediately adjacent Atomic Test Site in Nevada; 1,300
from other parts of the West; 1,500 from the Southeast; nearly 1,950 from
mainland Mexico; more than 1,500 from Australia and other Pacific and
Indian Ocean islands; about 500 from Chile and tropical America; 500 from
Iran; and 325 from Europe. The acquisition of the processed sheets included
nearly 4,700 from exchanges; 5,800 from gifts; and 800 through recent staff
and student collections.

About 75 new isolates were added to the fungus culture collection. Most
of these fungi either were isolated by Gerald Benny, graduate student in
mycology, or were solicited by him from other institutions for use in his
studies. Several of the fungi received were cultures representing type col-
lections and specimens of these have been placed in the mycological
herbarium. Some 50 accessions were made to the Laboulbeniales collection,
all prepared by Dr. Benjamin. Among these was an important series of
specimens representing several species of Aporomyces taken from large
collections of Limnichidae (Coleoptera) kindly provided for study by Drs.
T. E. Brooks, Southeast Missouri State College, Cape Girardeau, and M. W.
Sanderson, Illinois Natural History Survey, Urbana. As in the past, routine
maintenance of the culture collection required in excess of 1,000 transfers
of isolates to fresh media, mostly carried out by Mr. Benny.

LIBRARY:

We should call 1971 the library’s “Project Year.” In May, nearly 1,000
periodical and serial titles were sent to Honnold Library as our part of their
computer print-out science holdings of The Claremont Colleges. This cata-
logue should be available for use early in 1972.

By June, the graduate students had completed the reconditioning of the
leather-bound volumes. In July and August, with the help of two students
from the Neighborhood Youth Corps, 250 horticultural books were recata-
logued, thus resulting in a shift of two ranges of books.

The same two students also started another long-awaited project. The
nursery-seed catalogues were sorted and alphabetized by country and/or
state. During the fall, the graduate students alphabetized by company with-
in the country and/or state and arranged these catalogues into 312 enclosed
boxes. The catalogues are now housed in the herbarium.

There was a number of short-term projects including properly stamping
the map collection and adding 100 California geographical quadrangle maps
to the holdings. ;
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Several on-going projects include weeding the reprint collection and
making subject cards for the card catalogue. The latter project has also lead
into uncatalogued periodical/serial floras being added to the card catalogue.

The major 1971 continuing project, an inventory of the book collection,
was started by the graduate students in September. We are finding many
Berplexing problems and with the help of Miss Patience Milrod, a junior at

itzer College, we are trying to solve them.

Serial/periodical statistics show 434 current titles received; 1,700 single
issues checked in including 21 bound volumes; 12 new titles added; 2 titles
deleted; and 296 volumes sent to the bindery. During the year, 250 volumes
were catalogued, 127 volumes accessioned and 176 new books received.
Fifty were deposited in the garden library by Honnold Library, 250
volumes reclassified, 500 volumes assigned subject headings, and 49 boxes
of microfiche were catalogued. Numbers 32-35 of Index Nominum Generi-
corum ;nd numbers 260-263 of the Gray Herbarium Card Index were
received.

RESEARCH AND PROFESSIONAL ACTIVITIES:

Dr. Thorne has continued his studies of the San Gabriel Mountains toward
the projected flora of that range. Intensive field activity this past year in
the range by him and fellow staff members and graduate students produced
specimens and extensive distributional data for more than 900 of the prob-
able 1,200 species in the range. Work upon the plant communities of Cali-
fornia and his new classification of the Angiospermae was continued. Two
Eapers were sent off to editors for publication, one on floristic relationships

etween tropical America and Africa to be published by the Smithsonian
Press and another on the Sapindales for the Encyclopaedia Britannica. An-
other on the classification of major distributional disjunctions in the vascular
plants is under preparation for Aliso. Further additions to an annotated
check list being prepared in conjunction with Dr. Earl Lathrop of Loma
Linda University ang Dr. Dennis Breedlove of the California Academy of
Sciences on the vascular plants of the Jitotol Ridge of the Northern High-
lands of Chiapas, resulted from more than 1,000 collections made in October
on the Ridge. So far about 1,000 species of 155 families have been deter-
mined and listed.

In May, Dr. Thorne presented several lectures in the East at the Smith-
sonian Institution, the University of Maryland, and Kent State University,
Ohio. In November, he lectured to the botanists at the University of Cali-
fornia, Davis, and to the Friends of the Davis Arboretum also at Davis, and
in December to the Claremont Men’s Garden Club at the Rancho Santa
Ana Botanic Garden and to the Southern California Horticultural Institute
in Hollywood.

Dr. Thorne continues to serve as chairman of the Advisory Council and
ex officio member of the Steering Committee for the Flora of North America.
In January, he attended joint meetings of the Editorial and Steering Com-
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mittees of the project at the Missouri Botanical Garden. He has continued
to serve locally as Secretary-Treasurer of The Claremont Colleges Sigma
Xi Club and for the City of Claremont as a member of the Parkways and
Street Trees Commission. He is a member of the Visiting Committee for
the Arnold Arboretum of Harvard University and a Research Associate of
the University of Hawaii Botanical Garden. He has served as external
examiner on several doctorate committees for the Universities of Singapore,
Sydney and Adelaide. He continues to make many determinations of plants
brought or sent in to the garden for identification, and has reviewed various
grant proposals and manuscripts submitted for publication.

Dr. Simon returned from Chile at the end of January after a three-month
stay during which he collected and studied several disjunct species groups
found in western North and South America. At the end of March Dr.
Simon attended the first meeting on mediterranean ecosystems held at Vali-
divia, Chile. This research was sponsored by the National Science Founda-
tion and is part of the International Biology program (IBP).

Dr. Simon continued his serological investigations of the Order Nym-
phaeales and a second paper of the series was published in the 1971 issue of
Aliso. He also continued his studies of disjunct species groups of Prosopis
and Lupinus with the assistance of Colin Wainwright. The extensive plant
collections made in Chile were processed during the early months of 1971.

Although his research was somewhat curtailed due to ill health, Dr. Munz
was still able to finish several important projects on which he has been
working for some time. All of his many friends will be pleased to learn that
the manuscript of the Flora of Southern California was completed during
the year and is now being prepared for publication by the University of
California Press. Dr. Munz also completed a manuscript on the Onagraceae
of Santa Catarina, Brazil, and has nearly completed one on the Onagraceae
of Ecuador. Much time was devoted to the identification of two large lots
of plants, one a set made by Mary DeDecker of specimens primarily from
Inyo County and another set made by Delzie Demaree, mostly of plants
from New Mexico.

Dr. Lenz continued his investigations of the members of the Brodiaea
complex and at present is devoting most of his time to the yellow-flowered
species of the section Calliprora of Triteleia. Cytologically the members of
the group are very complex. Artificially produced intra- and interspecific
hybrids are contributing much information toward an understanding of the
evolution of the taxa within the section. Because of the cytological com-
plexity of the group an unusual amount of field work has been required in
his study. At present only two taxa remain to be studied in the field.

Dr. Lenz continues to serve as Chairman of the Graduate Program in
Botany of the Claremont Graduate School and as the botany representative
to the Graduate Council. During the fall semester he served as Chairman
of the Academic Procedures Committee and was appointed by President
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Keeney to serve on the Medical School Study Committee. He is also a
member of the Life Sciences Field Committee.

During 1971, Dr. Carlquist prepared and completed the manuscript for
a book to be entitled Island Biology. This book, written in scientific style,
covers topics concerning island plants and animals and will be published by
Columbia University Press. Continuing studies of wood anatomy, Dr. Carl-
quist received a two-year grant from the National Science Foundation for
the purpose of preparing a more modern and comprehensive concept of
evolution in woods. David Wheat is working on this project.

In April, Dr. Carlquist presented a series of lectures as the George Lamb
Lecturer in Botany at the University of Nebraska. He also presented lectures
at Colorado State University and Utah State University.

Dr. Benson’s research during the year emphasized the Cactaceae. Two
extensive trips to Arizona, Utah and Nevada were devoted to field study of
natural populations, collection of specimens and securing black-on-white
and some colored photographs for illustration of The Cacti of the United
States and Canada. The many maps, line drawings, black-on-white photo-
graphs and colored photographs were finished and assembled into 569 plates.
This work was completed during 1971; the text was completed earlier.
Preparation of the third edition of The Trees and Shrubs of the South-
western Deserts is now the major research project.

Dr. Benjamin continued his studies of Laboulbeniales and he completed
“a chapter on these fungi to be published in Vol. IV of The Fungi, a treatise
being published by the Academic Press, New York & London. His Intro-
duction and Supplement to a reprint edition of Thaxter’s classic monograph
on the Laboulbeniaceae was published early in the year by J. Cramer,
Lehre, Germany. Current projects involve completion of studies on the
Laboulbeniales infesting semiaquatic Hemiptera, a revision of the genus
"Aporomyces, and the description of a new genus from New Guinea.

Dr. Benjamin continued as Editor-in-Chief of the journal Mycologia for
the Mycological Society of America. He also served on the Board of Editors
of the society’s Mycologia Memoirs and retained his appointment on the
Advisory Committee on Fungi of the American Type Culture Collection.
In November, he lectured on the Laboulbeniales for students of the Depart-
ment of Biology at California State College, Fullerton.

GRADUATE INSTRUCTION:

Two students received the Ph.D. during the year. They were Dr.
Theodore Mortenson, presently assistant professor at Chapman College,
Orange, and Dr. Ruth Wilson, assistant professor at the California State
~ College, San Bernardino. Among the students registering for the first time
" were Larry DeBuhr from Iowa State University, Ames; Loucile Housely, a

graduate of Pomona College; Robin Collins from Principia College, Alton,
Illinois; and Donald Bissing from the University of Maryfand, College Park.
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Students continuing their studies are Gerald Benny, Christopher Davidson,
Gary Cromwell, Arthur Gibson, Colin Wainwright, and Gary Wallace who
returned to graduate studies after duty in Vietnam. Professor Homer Metcalf
continued work on his Ph.D. thesis but was not in residence during the year.
Dr. Simon resigned in July to accept a position with UNESCO and Dr.
Ronnie Scogin of Ohio University, Athens, was appointed to replace him.
Dr. Scogin’s appointment is a joint undertaking of the Claremont Graduate
School and the Rancho Santa Ana Botanic Garden, the first such arrange-
ment and it represents a strengthening of the ties between the two institu-
tions.

During the 1971-72 academic year the botany faculty will be augmented
by having a distinguished visiting professor, Dr. Rajah de Fonseka of the
University of Ceylon, Peradeniya. Dr. Fonseka, who holds a NSF Senior
Foreign Scientist Fellowship, will present lectures and an organized class
in bryophytes and lichens.

EDUCATION DEPARTMENT:

The third annual nature interpretation class: was conducted during
January and February and 15 new volunteers were added to our group.
The new nature interpreters are Eloise Baker, Kathy Calagna, Ann Comito,
Barbara Crow, Carol Everett, Gloria Ingels, Judith Kettenhofen, June Lom-
bard, Judith Mercer, Maureen McIntosh, George Palmer, Mary Sandoe,
Frank Scott, Marion Wilson and Cara Wingert.

In early October, letters were sent to 15 neighboring school districts
advising them of our youth education program and encouraging them to
use the garden as a teaching tool in their science curriculum. The response
has been good with many teachers scheduling tours in the Fall of 1971 and
Spring of 1972. The number of students visiting the garden during 1971
was lower than in 1970. This seems to be due to budget limitations in local
school districts which makes it difficult, if not impossible, for many teachers
to arrange transportation.

Early in October, letters were sent to 26 high schools in Los Angeles,
San Bernardino and Riverside counties. The purpose of these letters was to
inform these schools of the education department’s willingness to assist life
science teachers in using the garden as a part of their biology programs.
At this time only “one school, Claremont High School, has responded.
Mr. Jim Troutner, of Claremont High School, is presently using the plant
commuinities section of the garden to study plot ecology.

Explaining the lack of response from 25 of the 26 high schools contacted
is digcult. It is hard to envision 25 high school Science departments so
satisfied with their existing programs that they would not even inquire about
our offer and its possibility of adding to or improving their curriculum.
This unresponsiveness is more puzzling in view of the good response from
elementary schools contacted in the-same areas.
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The after-school Audubon junior program resumed its activities in
November. The response to the program by youngsters in the Claremont
area was much greater than anticipated, with many more requests for
membership than existing facilities could accommodate. The program was
staffed by Sally Vogel, Molly Cornell, Mary Sandoe, Harriett Johnson and
Ken Zakar. Assisting these group leaders were: Erika Wodinsky, Beth Platt,
Laurie Goman, Barbara Preston, Wendy Price and Patty Baskin.

At the end of this year the education department had 24 active volunteer
nature interpreters. A training session for new interpreters is scheduled to
begin the first week of January, 1972, which will add approximately ten
new members to the volunteer group.

SUMMARY OF EDUCATION PROGRAM

Number of students and adults participating in organized programs during 1971:

Winter Spring Fall Total

Schools: Elementary 748 1,838 446 3,032

Junior and Senior High 131 89 60 280

College and Adult 166 20 0 186

Youth groups: 241 441 75 757
Afternoon Junior Audubon:

3rd grade 0 0 12 12

4th grade 0 0 12 12

5th grade 0 0 12 12

6th grade 0 0 12 12

Junior High 25 25 10 60
Nature Interpreters Service

(hours leading tours): 165 297 78 540

PUBLIC SERVICE:

The garden staff continues to answer many questions of horticultural
nature, either by correspondence, telephone or direct contact. This service
is possibly used more gy landscape architects and landscape contractors
than by laymen. This can, no doubt, be attributed to the fact that there is
much more native plant material used today than ever before as the public
becomes more acutely aware of the importance of the environment. More
land has become available for wild life preserves, bird sanctuaries and nature
study centers, or, as in the more affluent communities, for environmental
learning facilities. Within such projects landscape architects encounter
many problems when dealing with native plant material and seek advice
on cultural requirements of various native plants, the advisability of install-
ing irrigation systems and, most often, where these plants can be obtained.
We try to be as helpful as possible.

The University of California invited Dick Tilforth and John Dourley to
serve on its Advisory Committee on Horticultural Supervision and Man-
agement.

The newly formed Claremont Men’s Garden Club was granted permission
to hold monthly meetings in the auditorium of the botanic garden.
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PUBLICATIONS:

The third number of Volume 7 of Aliso, edited by Dr. Benjamin, was
published on April 22. The issue consisted of 92 pages and included eight
scientific papers and the Director’s Report.

PUBLISHED WRITINGS OF THE BOTANIC GARDEN STAFF

Benjamin, Richard K. 1971. Introduction and supplement to Roland Thaxter’s contribu-
tion towards a monograph of the Laboulbeniaceae. J. Cramer, Lehre. 155 p.

Carlquist, Sherwin. 1971. Wood anatomy of Macaronesian and other Brassicaceae. Aliso
7: 365-384.

Lenz, Lee W. 1971. Experimental evidence for hybrid origin of Dichelostemma venustum
(Liliaceae). Aliso 7: 309-312.

————— . 1971. Two new species of Dandya (Liliaceae) from Mexico and a reexamina-
tion of Bessera and Behria. Aliso 7: 313-320.

————— . 1971. Chromosome numbers in the genus Milla Cav. (Liliaceae). Aliso 7:
321-324.

————— . 1971. The Director’s Report. Aliso 7: 385—400.

Simon, J. P. 1971. Comparative serology of the Order Nymphaeales II. Relationships of
Nymphaeaceae and Nelumbonaceae. Aliso 7: 325-350.

Thorne, R. F. 1971. Summary statement on North Temperate floristics. BioScience 21:
533.

GIFTS AND GRANTS:

American Type Culture Collection, Rockville, Maryland, one fungus culture.

Atwood, N. Duane, Brigham Young University, Provo, Utah, 11 herbarium specimens,
including nine types.

Balazuc, Dr. J., Eaubonne, France, collections of insects bearing Laboulbeniales, mostly
European.

Beatley, Dr. Janice C., Curator, Nevada Test Site Herbarium, 330 herbarium specimens.

Beauchamp, R. M., San Diego State College, 624 herbarium specimens.

Benjamin, R. K., Claremont, books.

Bodger Seed Company, Chino, six lots of seed.

Brigham, Dr. Warren, Route 1, Box 84, Sullivan, Illinois, two collections of insects bear-
ing Laboulbeniales.

Brooks, Dr. Travis E., Southeast Missouri State College, Cape Girardeau, collection of
insects of the family Limnichidae (Coleoptera) bearing Laboulbeniales.

California Department of Agriculture, Sacramento, book (deposit).
California State College, Los Angeles Library, books.
Carlquist, Dr. Sherwin, Claremont, books, periodicals and herbarium specimens.

Chien, Dr. Chiu-yuan, National Taiwan Norman University, Taipei, three fungus cul-
tures.

Davidson, Christopher and G. L. Benny, Claremont, 12 herbarium specimens.
DeDecker, Mrs. Paul, Independence, 137 herbarium specimens.

Damaree, Dr. Delzie, Hot Springs, Arkansas, 123 herbarium specimens.
Deutsche Akademie der Naturforschen Leopoldina, periodicals.

Dourley, John, Claremont, 60 herbarium specimens.

Ebert, Babett, Hemet, cash donation.

Ellis, Dr. J. J., Northern Regional Research Laboratory, Peoria, Illinois, 12 fungus cul-
tures.
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Everett, P. C., Claremont, periodicals.

Faurel, Dr. L., Pasteur Inst., Paris, two fungus cultures.

Ferguson, Mr. and Mrs., periodicals.

de Fonseka, Dr. R. N., Claremont, books.

Foote, Stanley S., Alhambra, cash donation.

Gauger, Dr. Wendell, University of Nebraska, Lincoln, five fungus cultures.

Gibson, Arthur C., Claremont, 187 cacti and other herbarium specimens.

Hall, B. Brower, Fort Lauderdale, Florida, cash donation.

Hannibal, L. S., Fair Oaks, books and periodicals.

Hayes, Byron J., cash donation.

Hesseltine, Dr. C. W., Northern Regional Research Laboratory, Peoria, Illinois, one
fungus culture.

Honnold Library, Claremont, books.

Kimbrough, Dr. J. W., University of Florida, Gainesville, two fungus cultures.
Lathrop, Dr. E. W., Loma Linda University, Loma Linda, 369 herbarium specimens.
La Verne College Library, La Verne, periodicals.

Leech, Hugh B., California Academy of Sciences, Golden Gate Park, San Francisco,
several collections of insects bearing Laboulbeniales.

Lenz, Dr. Lee W., Claremont, books and periodicals.

Mehrotra, Dr. B. S., University of Allahabad, India, one fungus culture.

Munz, Dr. P. A., Claremont, books and periodicals.

Muth, Gilbert, University of California, Davis, 69 herbarium specimens.

National Arboretum, Washington, D.C., six Arbutus texana plants.

Orr, Dr. G. F., Dugway, Utah, 24 fungus cultures.

Rogerson, Dr. C. T., New York Botanical Garden, Bronx, N.Y., eight fungus cultures.

Sanderson, Dr. M. W., Illinois Natural History Survey, Urbana, collection of insects
bearing Laboulbeniales. .

Simon, Dr. J. P., Claremont, 900 herbarium specimens and vouchers of Chilean plants.

Solbrig, O. T., Cambridge, Massachusetts, seed samples of Prosopis species.

Stern, Professor W. L., University of Maryland, College Park, 161 herbarium specimens.

Stevens, Trow, Claremont, two plants.

Takhtajan, Professor Armen, Komarov Institute, Leningrad, USSR, six herbarium speci-
mens.

Thoma.s, Dr. John H., Curator, Dudley Herbarium, Stanford University, 575 herbarium
specimens.

Thomas, Dr. John H., Curator, Herbarium of the California Academy of Sciences, San
Francisco, 59 herbarium specimens.

Thorne, Professor R. F., Claremont, 1,000 herbarium specimens and journals.
Tilforth, C. W., Claremont, 75 herbarium specimens and book.
Twisselmann, Ernest, Cholame, 300 herbarium specimens. i -
University of California, Los Angeles, Bio-medical Library, book.
Union Oil Company, Brea, cash donation.
Wallace, Gary, Claremont, four plants.
Wilson, Mrs. Howard S., Fullerton, cash donation.
Lee W. Lenz
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Abronia 201, 203, 204, 205, 421-437 Amaranthaceae 65
alpina 201, 203, 204, 205, 423, 424, Amaranthus californicus 337
432, 433, 435 retroflexus 1
bigelovii 431 tamariscinus 65
crux-maltae 422, 423, 425, 429, 430, Amaryllidaceae 258
433. 435 Amblyopappus pnsillus 81
exalata 431 Ambrosia 509, 531
latifolia 421, 423, 425-428, 435 Ambrosieae, tribe of Asteraceae 369
maritima 201, 421-423, 425, 427-429, 435 Ammannia coccinea 90
micrantha 422 Amorphomyces floridanus 169
nana 431 obliqueseptatus 169
ssp. covillei 201, 423, 425, 431-433, 435 Amphidiploid of garden origin 157
ssp. nana 431, 433 Amsinckia hispida 152
pogonantha 423, 426, 430, 433, 435 menziesii 152
salsa 425 tessallata 233
turbinata 201, 423, 425, 430—433, 435 Anagallis minima 88, 92, 151, 152
umbellata 9, 81, 201, 421-423, 425, 426, Anarthria 54
428, 435 Anatomy
villosa 201, 337, 423, 425, 428-430, 435 Brassicaceae 365
var, aurita 422 Echium 183
var. villosa 422 Fouquieriaceae 97
Acacia 487, 491, 499, 509, 519, 523 Pilostyles thurberi 263
greggii 337 Andersonia, subgenus of Stylidium 20
Acaena californica 337 Andraenidae 534
Acallomyces 168, 179, 180 Anemopsis californica 90, 154
homalotae 167 Anillus coecus 171
Achillea borealis 5 Annona cherimola 251, 255, 338, 343
Acleisanthes 421 Annonaceae 250, 251, 259, 338, 345
Acnida tamariscina 65 Annonales 245, 254, 345, 346, 349
Acompsomyces 179, 180 Annoniflorae, superorder of Dicotyledoneae 254
Acrogynomyces 181 Anthemideae. tribe of Asteraceae 369
Actinocheita 487 Anthicidae 166-168, 171, 172, 174
Actinostrobus 26 Anthicus floralis 168
Adenostoma fasciculatum 9, 153, 337 Anthocoridae 180
Adrenopsis velutina 18 Anthophora 236-238
Aeonium 43 linsleyi 231, 236, 237, 241
Agavar~eae 250, 251, 258, 259, 335, 336, Antirthinum nuttallianum 81
340, 346-348 Aphanisma blitoides 80
Agave 250. 252, 347, 348, 496, 509, 521, Apidae 231, 534
527, 529, 531 Apis mellifera 236, 237, 241
deserti 251, 255, 340 Apodantheae, tribe of Rafflesiaceae 263
shawii 251, 252, 257, 340, 343 Apodanthes 263
utahensis 251, 340 Aquatic ferns 149
Agrostis longiligula 2, 7 Aquilegia pubescens 251, 339
Aizoaceae 479 Aradoidea, superfamily of Hemiptera 165
Alisma 258 Arceuthobium 275
subcordatum 258, 337 pusillum 267
triviale 258, 337 Arctostaphylos catalinae 75, 78
Alismales 244, 250, 335, 337 subcordata 75
Alismataceae 251, 258, 259, 340 Arctotideae, tribe of Asteraceae 369
Allenrolfea 425 Argemone munita 251, 252, 255, 339
occidentalis 2, 6 Aristolochia elegans 253, 258, 337
Allionia 421 grandiflora 258, 337
Allium 82, 323 Artemisia 418
campanulatum 258, 337 arbuscula ssp. nova 66
davisiae 66 californica 74
peninsulare 77, 79, 82 pycnocephala 9
praecox 77, 79, 80 suksdorfii 9
unifo'ium 258, 337 Arthrolips 166
Alopecurus howellii 88, 151, 154 Arthrorhynchus 179, 180
Alyssum alyssoides 66 Aristolochiaceae 244, 258, 259, 345
minus var, micranthum 66 Aristolochiales 258, 337, 345

"Inclu.des.authors, titles, and other subject matter as well as all plant and animal taxa appearing in
the scientific papers. New taxa and the pages where published are in italic type. An attempt has been
made to correct scientific names misspelled in the text.
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Aristolochiineae, suborder of Annonales

Asarum caudatum 258. 337
Asimina triloba 251, 255, 338
Aspidotis californica 74
Asteraceae 14, 19, 65, 183, 196, 365,
367-370, 373, 375, 382, 413
Astragalus 161, 268
antiselli 75
beatleyae 161, 162
geyeri 161, 162
gilmanii 161, 162
leucopsis 75
miguelensis 81
nevinii 81
sabulonum 161, 162
serpens 162
trichopodus 75
ssp. antisellii 75
ssp. leucopsis 75
ssp. trichopodus 75
var. lonchus 75
r. phoxus 75
Atnplex 1.’30 358, 523
hymenelytra v
watsonii 81
Aridi, subsection of section Inflati of
Astragalus 161, 162
Autophagomyces 165-168, 179, 181
mesoveliae 165, 167, 169
microveliae 166, 167, 181
nigripes 166
peyverimhoffii 166
platensis 166
poissonii 167, 169, 181
sarawakensis 166
Avena 79, 80
Azolla filiculoides 90, 152
Baeria chrysostoma 4, 6, 7, 130
uliginosa
Baileya pleniradiata 9
Raldellia ranunculoides 258, 337
Barclaya 243, 245
Barclayaceae 243-245
Barneby, Rupert C. A new Astragalus from
Nye County, Nevada 161
——————— , and James L. Reveal A new
species of Lathyrus (Fabaceae) from the
Death Valley region of California and
Nevada 361
Bdallophyton 263
Beaufortia 40
Bees 18, 231, 534
Behria 313, 314
tenuiflora 318, 319
Belamcanda 401-403, 405-407
chinensis 402, 405
flabellata 405
sinensis 405
Benjamin, Richard K. Laboulbeniales on
semiaquatic Hemiptera. II. Autophagomyces,
Dioicomyces, and Prolixandromyces gen.
nov. 165
Berberidaceae 244, 254, 255, 258, 259,
35, , 339
Berberidales 245
Berberis amplectens 258, 339
bealei 258, 339
piperiana 258, 339
Bergerocactus 80
emoryi 80
Bergia texana 90
Bessera 313, 314
elegans 313, 318, 319
tenuiflora 314
Blennosperma chilense 152
nanum 152
ssp. nanum 88, 92
Bloomeria 313
purpusii 313
Boerhaavia 421
Boisduvalia densiflora 9

[Vor. 7, No. 4

Bombus 238-240, 506 518, 527
crotchii 237, 23 240
edwardsii 237 238
vosnesenskii 237, 238
Boraginaceae 192, 373, 375
Wood anatomy of Echium 183
Boronia 36
Bouteloua 509
Bowlesia incana 81
Boykinia elata 337
Brahea 529
Brasenia 245. 344. 345
schreberi 251, 256, 344
Brassica nigra 366
Brassicaceae 66, 183, 365-384
Wood anatomy of Macaronesian and other
Brassicaceae 365
Brassiceae, tribe of Brassicaceae 366
Brecht, Patrick E., see Capon and Brecht 207
Brevoortia 309
ida-maia 309
venusta 309
Brizula 26
Brodiaea 94, 130, 157, 313, 314
congesta 309
coronaria var. kernensis 94
elegans 258, 337
filifolia 79, 90
ida-maia 309
kinkiensis 79, 80
laxa 157
orcuttii 90
peduncularis 157
purpusii 313
terrestris 94
tubergenii 157
Xtubergenii 157
venusta 309
Bromus 79, 80
carinatus 77
marginatus 77
mollis 90
Bronnia, section of Fouquieria 480
Bronnia, subgenus of Fouquieria 449, 454,
478, 479, 480, 48~ 5
Bronnia dignetii 4q4
spinosa 478, 480, 491 516, 525, 528, 535
thiebauti 494
Brugmansia 270, 279
Brunella vulgaris 5
Buckwheat 217
Bugs, semiaquatic 165
Bumblebees 239, 506, 518, 527
Bursera 485, 48 491 496 499, 527, 529
Burseraceae 263
Butomaceae 251, 259, 340
Butomus 250
umbellatus 251, 340
Cabomba 245, 246, 344, 345
caroliniana 251, 253
Cabombaceae 243-245, 251, 344
Cabomboideae, subfamily of Nymphaeaceae
243, 245
Cactaceae 137, 479
Caesalpinia 491
Calandrinia ciliata 152, 337
var. menziesii 79, 80, 88
maritima 80
California buckwheats 217
Calliandra 268
Callitriche heterophylla var. bolanden
92, 93, 154
longipedunculata 81
marginata 74, 75, 79-81, 88
var. longipedunculata 88, 90, 92,
151, 154
var. marginata 92, 151
Callitris 48
Calochortus albus 154
splendens 75
Caltha howellii 339, 343
Calycadenia tenella 90, 153
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Calycanthaceae 250, 251, 259, 338

Calycanthus floridus 338, 343
occidentalis 7, 251, 338

Calystegia macrostegia 81

Camissonia guadalupensis

ssp. clementina 81

Campanulaceae 14, 183, 368, 375

Candollea reduplicata 56

Cantua fasciculata 524, 528

Capitata, section of Eriogonum 415

Capon, Brian, and Patrick E. Brecht Variations
in seed germination and morphology among
populations of Salvia columbariae Benth. in
szouthem California 207; see Visco and Capon

Capparaceae 365
Capsella bursa-pastoris 79
Carabidae 171
Cardamine californica 74
Carduus pycnocephalus 65
Carex 82
pansa 258, 337
praegracilis 76, 152
tumulicola 76
Carlquist, Sherwin Studies in Stylidiaceae:
new taxa, field observations, evolutionary
tendencies 13
————— Wood anatomy of Echium
(Boraginaceae) 183
ood anatomy of Macaronesian and
other Brassicaceae 365
Carpenter bees 488, 493, 506, 514, 515, 518
Carpenteria californica 4, 8, 337
Caryophyllales 337
Cassia 491
Castalia, subgenus of Nymphaea 245, 341
Castilleja foliolosa 153
grisea 81
Casuarina 48, 59, 64
Catapodium rigidum 74
Catha howellii 251, 252, 255, 257
Caulanthus lasiophyllus 79, 81
Ceanothus 233
crassifolius 153
Ceiba 487, 491
Celtis 527
Centaurea 183
Centridium, subgenus of Stylidium 14, 22, 60
Centrolepis 26,
Centunculus minimus 92
Cephalocereus 485, 521, 527, 529
Cerastium glomeratum 81
Ceratophyllaceae 245, 344
Ceratophyllum 245, 344
Cercidiphyllaceae 346
Cercidiphyllum japonicum 346
Cercidium 491, 509, 533
floridum 337
microphyllum 8
Cercis occidentalis 337
Cercocarpus 76, 233
betuloides 337
var. blancheae 76
traskiae 76, 78
Chaenactis glabriuscula 7

orcuttii 6, 11
369, 378, 379
381

Cheiranthus 183, 366,
arbuscula 368, 370, 379,
mu‘;abili583267, 369, 370, 373, 375, 378

369, 370, 373, 378, 379,

tenuifolius 367, 370
Chenopodiaceae 183
Chenopodium 82

berlandieri 75

ssp. zschakei 75
var. sinuatum 75

californicum 81
Chilopsis linearis 9
Chlorogalum pomeridianum 75
Chorizanthe douglasii 7

scoparius 367,
3 3

INDEX

Chorizanthe — Continued
staticoides 7, 75
Chromosome numbers in the genus Milla
(Liliaceae) 321
Chromosome numbers:
Allium 323
Behria tenuiflora 319
Bessera elegans 319
Dandya hannibalii 318, 319
thadhowardii 316, 319
Dichelostemma ida-maia 311
multifiorum 311
venustum 311
Eriogonum bifurcatum 357, 358
intrafractum 230
Fouquieria 480
burragei 471, 477, 499
columnaris 471, 478, 534
diguetii 471, 477, 497, 499
fasciculata 471, 478, 528, 533
leonilae 471, 477 486
macdougalii 471, 477 493
ochoterenae 471, 477, 488
purpusii 471, 478, 530, 533
shrevii 471, 477, 524
splendens
ssp. breviflora 471
ssp. campanulata
var. albiflora 471, 519
ssp. splendens 471, 477, 516
Mi'la ssp. 322
biflora 321-323
bryanii 322
magnifica 322, 323
rosea 322
Mitrastemon kawa-sasakii 286
yamamotoi 286
Pilostyles berteri 286, 287
thurberi 279, 286, 287
Rafflesia arnoldii 286
patma 286
Triteleia 323
guadalupensis 145, 146
laxa 157
peduncularis 157
tubergenii 158
Cichorieae, tribe of Asteraceae 370, 371, 373
Cirsium drummondii 92
foliosum 92
occidentale 6, 11
tioganum 92
Cistaceae 263
Clarkia 75
elegans 4, 5
Claytonia perfoliata 81
Clematis lasiantha 251, 339
ligusticifolia 251, 339
Cnidosculus 519, 529
Cneoridium 80
dumosum 80
Coccinellidae 180
Coleoptera 166, 168, 180, 181
Collomia grandiflora
Comesperma 44
volubile 54
Comparative serology of the order
Nymphaeales. 1 243; II 325
Comptosia cuneata 18
Conostylis 40
Convolvulaceae 183
Convolvulus 183
Cordia 485
Coreopsis 479
bigelovii 7
maritima 5
Corethromyces 181
Corylopsis glabescens 258, 337
spicata 258, 337
Cotula coronopifolia 88
Crambe 183, 366, 372, 383
fruticosa 370, 372, 377
strigosa 370,
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Crassula aquatica 74 75, 88, 92, 151
erecta 81, 88, 152
Crassulaceae 43
Crossosoma 76
californicum 2, 6, 258, 337
Crossosomataceae 258, 259, 337
Crucifers 365-367
Crypsis aculeata 90
Cryptandromyces peyerimhoffii 166
Cryptantha intermedia 79,
traskae 81
Cryptophagidae 180
Cucujidae 180
Cyanea 368
leptostegia 190
Cvanostegia 48
Cynareae, tribe of Asteraceae 369
Cyperaceae 258
Cyperales 337
Cytineae, tribe of Rafflesiaceae 263
Cytinus 263
hypocistis 268, 270, 277
Cytology of:
Behria tenuiflora 318
Bessera elegans 318
Dandya hannibalii 318
thadhowardii 318
Fouquieriaceae 470
Pilostyles thurberi 263
Rafflesiaceae 286
Triteleia tubergenii 157
Dactyloctenium aegyptium 69
Dalea 267, 268, 276, 509
emoryi 265, 267, 268, 270, 275
formosa 265
frutescens 2635
Dampiera luteiflora 48
DPandya 137, 313, 314
hannibalii 316, 318, 319
purpusii 313, 314, 316, 319
thadhowardii 314, 318, 319
Daviesia 268
epiphylla 43
Degeneria vitiensis 250, 251, 255, 257,
338, 343
Degeneriaceae 250, 251, 259, 338, 345
Delphinium 70
kinkien<e 69, 70, 80
parryi 251, 339
ssp. parryi 76
variegatum 70, 251, 339
ssp. thornei 70, 79,
ssp. variegatum 71
Dendroseris 368
Deschampsia danthonioides 79, 80, 152
var, gracilis 90, 152, 154
monandra 152
Descurainia 183, 366
bourgeauana 367, 370, 379
briquetii 368—370 377 379-381, 383
millefolia 370
preauxiana 370, 379, 381
Despe-tae, section of subgenus Stylidium
of Stylidium 22
Dichelostemma 309
capitatum 309
congestum 310, 311
ida-maia 310, 311, 314
multiforum 309-311
parviflorum 310
pulchellum 80, 81, 309
venustum 309-311

Dicotyledoneae 250, 251, 254, 258, 338, 339

Dicrandromyces 171
Dicranocarpus 523
Dilleniaceae 258
Dilleniales 337
Dioicomyces 168, 169, 171-174
anthici 168, 173
endogaeus 171
formicomi 171
indentatus 171
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Dioicomyces — Continued
mesoveliae 171, 172, 174, 181
onchophorus 168
spiniger 168, 173
Diptera 180
Distichlis 425
Donatia 14
Doves 488
Downingia cuspitata ssp. cuspidata 88, 91,
151, 153, 154
Draba 366, 367, 383
Drimys 348
winteri 254, 338, 343
Drosera 15
Dryandra 44
Drymaria 523
Dabautia 377
Dudleya hassei 75, 78
virens 75, 82
Dyssodia thurberi 66
Ebenales 97, 439
Echeveria 527
paniculata 488
spicata 501
Echinocactus 521
viridescens 337
Echinocereus 527
Echinodorus macrophyllus 258, 337
Echium 137, 140, 183-190, 192, 194,

196, 367, 373

aculeatum 184, 187, 188, 190, 194,
195, 198

bourgeavanum 184, 186-188, 190-192,
194, 196, 198

candicans 185, 187-190, 192, 194-196,

198, 367
decaisnei 184, 188, 192, 194, 197
fastuosum 185
giganteum 184, 187, 188, 192, 194, 197
hierrense 187, 188 192, 194
leucophaeum 184 188 '192-194
nervosum 184, 185, 188, 192, 194

onosmaefolium 184, 185, 188, 190, 192, 194

pininana 185, 187, 188, 190, 192, 194,
196, 198, 367
strictum 184 187, 188, 191, 192, 194
virescens 184 187 188, 190
var. angustissimum 192
var. virescens 192, 193
webbii 184, 188, 192, 194
Elateridae 180
Elatine 151
brachysperma 9
californica 88, 92 93, 151, 154
chilensis 88, 9.., 93 151 152 154
rubella 90
Eleocharis 86
acicularis 88, 149, 151, 154
macrostachya 74, 77, 79-81, 86, 89,
90. 94, 151
mamillata 77, 79, 94
montevidensis var. parishii 86, 92, 154
palustris 77, 79,
Emphoropsis 237, 238
Encelia 496, 499, 509
actoni 1, A
Epacridaceae 15
Equisetum 76
Eremalche parryi 7
Erigeron 74
bonariensis 74
discoideus 74
foliosus 92
var, foliosus 92
var. stenophyllus 92
Eriodictyon traskiae 74

Eriogonum 94, 217, 224, 357, 363, 415, 419

agninum 2973
anemophilum 228, 417
angulosum 229
apachense 226
arborescens 6
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Eriogonum — Continued Eriogonum — Continued
beatleyae 415, 416, 417, 419 ursinum 221
bifurcatum 857, 358, 359 var. congdonii 220
brachyanthum 225 vimineum 223-225
caninum 223, 224 ssp. polygonoides 223
chrysops 417-419 var. agninum 223
cithariforme 222, 225 var. cithariforme 222
var. agninum 223 var, luteolum 223
congdonii 220, 221 wrightii var. subscaposum 229
cusickii 418, 419 Eriophyllum confertiffiorum 82
davidsonii 224, 225 lanatum 8
deflexum 357, 358 nevinii 7, 74, 80
densum 225 Erodium botrys, 79, 80
diclinum 218, 219, 220 cicutarium 80, 90
douglasii 337 moschatum 80
eastwoodianum 224 obtusiplicatum 90
eremicola 222 Eryngium aristulatum var. parishii 88, 154
fasciculatum 9 articulatum 9
var. foliolosum 230 Erysimum 366
fusiforme 222 insulare 366
giganteum 230 moranii 366
ssp. formosum 81 suffrutescens 366
ssp. giganteum 78 Erythrina 491
gracile 223, 225 Eschscholzia caespitosa 6
var. cithariforme 222 var. hypecoides 4, 5, 11
var., polygonoides 223 californica 4, 6, 251, 339
grande 76 glauca 9
var. grande 229 lobbii 251, 339
var. rubescens 229 ramosa 79, 80
var. timorum 229 Eucalyptus 30, 59
heermannii ssp. humilius 226 Eucanthalomyces 181
var. heermannii 226 Eucommia ulmoides 758 337
var. humilius 226 Eucommiaceae 258,
heracleoides 217 Eucommiales 337
var. angustifolium 217 Eucrypta chrysanthemifolia var.
var. heracleoides 217 chrysanthemifolia 81
hirtellum 218 Euphorbia 185, 196, 382, 479
incanum 218-220 crenulata 153
inerme 224 oblongata 66
inflatum 221, 222 misera 80
var. contiguum 221, 222 peplus 74
var. deflatum 222 serpyllifolia 75
var. fusiforme 221, 222 Euphorbiaceae 66
var. inflatum 221, 222 Eupomatia laurina 338, 343
insigne 357-359 Eupomatiaceae 338, 345
intrafractum 230 Euptelia pleiosperma 337
intricatum 222 Eupteleales 337
latifolium ssp. decurrens 228 Eurotia lanata 9
ssp. grande 76 Euryalaceae 243-245
luteolum 223-225 Euryalales 243—245 343,
marifolium 218-220 Euryale 243, 245, 325 327 329 331,
mohavense 229 333, 335 337-—341 343 344
nudum var. auriculatum 228, 229 ferox 250 251 253, 3"7 329—833
var. decurrens 228, 229 335—337 343 344 349
var. indictum 229 Eutriteleia 159
var. murinum 228, 229 Euzomodendron 366
var. pauciflorum 92, 230 Evansia 401, 403
var. saxatile 92 dichotoma 403
palmerianum 225 fimbriata 401
panamintense 226-228 vespertina 401
pedunculatum 223-225 Evax acaulis 90
pilosum 222 Evolutionary tendencies, Stylidiaceae 13
polycladon 225 Exoneura hamulata 18
polypodum 218, 220 Fabaceae 66, 263, 346, 347, 361
prociduum 415, 417-419 Fabales 337
racemosum 226-228 Fagaceae 263
rixfordii 222 Fallugia paradoxa 9
rosense 228, 417, 419 Fern, aquatic 149
roseum 225 Ferocactus 527
rupinum 226-228, 230 Festuca 79
saxatile 229 arundinacea 77
scabrellum 357 bromoides 79
spregulinum var. pratense 204 dertonensis 88
ternatum 221 megalura 79, 88, 152
var. congdonii 220 myuros 79,
trichopes 221, 222 pacifica 79
tripodum 224 pratensis 77
umbellatum 218, 221 Filago arizonica 79
var. bahiiforme 218 californica 79
var. glaberrimum 217 gallica 88
var. munzii 218 Flacourtiaceae 263

var. stellatum 218 Flaveria 523
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Flourensia 509, 523
Flora of:

Fouquieria — Continued
69, 470, 511-513, 515, 517, 518, 522,

Fouquieria,

San Clemente Island 73
Santa Catalina Island 73
Santa Rosa Plateau 153

Forstera 13-16

bellidifolia 13, 14
bidwillii 16

Forsteropsis, subgenus of Stylidium 14, 15, 22
Fouquieria, section of Fouquieria

480, 481, 535
subgenus of Fouquieria 449,
479-481,

Fouquieria 97, 112, 439, 478, 479, 508,

516, 530, 535
sect. Bronnia 480
sect. Fouquieria 480, 481, 535
sect. Ocotilla 480, 481, 535
subgen. Bronnia 449, 454, 478-480,
482, 535
subgen. Fouquieria 449, 479-481, 535
subgen. Idria 454, 479, 481, 482, 535
burragei 104, 108, 122, 440, 441, 444,
446, 447, 451-455, 457, 459, 463,
464, 468-471, 473, 475, 477, 478,
481, 496-499, 501, 502 535
campanulata 10‘7—104 107. 109, 112 5 121,
122, 124, 437, 508, 517, 528
columnaris 440 441 443 447 449,
451-455, 457 461, 464, 468—471
473, 478, 482 496 502, 509, 530
531, 533.535
diguetii 104, 106-109, 111, 122-124,
440, 441, 443, 444, 447, 449,
452-455, 458, 460, 469-471, 473,
477, 481, 491-497, 499, 509, 533, 535
fasciculata 104, 108, 112, 113, 116, 120,
, 440, 441, 443-446, 448, 449,
452-455, 458, 463, 464, 469-471,
473, 478, 480, 482, 485, 493, 516,
524, 527-529, 533,
formosa 97, 99, 100, 103, 104, 108, 109,
114, 116, 122, 440, 441, 444, 449,
4517455, 458, 468-471, 473, 478
480, 481 485 501, 503-503, 529, 535
gigantea 530
jaboncillo 488, 493
leoniale 101, 104, 108, 116, 122, 124,
441 444 448 449 45
453-455, 457, 461, 467, 469471,
473, 477, 481, 483, 485 488, 535
macdougaln 104 107 108 113 11
121-124, 440 441 444 449, 451-—455
457, 469-471, 473, 477, 481, 488,
489, 491-493, 496, 509, 535
ochoterenae 101, 104, 106, 108, 111,
113, 114, 116, 117, 122, 124, 440,
441, 443, 444, 449, 451-455, 457,
458, 461, 467, 470, 471, 473, 477,
481, 485-488, 535
peninsularis 470, 494
purpusii 101, 102, 104, 108, 109, 112,
114, 116, 120, 122, 124, 440, 441,
443, 445, 446, 448, 449, 452-455,
458, 464, 469-471, 473, 478, 482,
485, 527-530, 533, 535
shrevei 101, 102, 104, 106, 109, 116,
122-124, 441, 443, 444, 451-454,
457-459, 461-464, 468-471, 477,
82, 501, 511, 522-524, 535
spinosa 508, 524, 528
splendens 97, 98, 102, 104, 107, 110, 112,
117, 121, 122, 124, 439-441, 443,
444, 449, 451, 453-455, 457-460,
463, 464, 467-470, 477, 480, 483,
491, 496, 506, 508, 511-515, 523,
524, 535
beta micrantha 508
ssp. brevifolia 461, 463, 469, 471,
égg, 513, 515, 518, 519, 520, 521,

ssp. campanulata 441, 443, 457, 460-462,

5
var. albiflora 465, 471, 482, 518, 535
ssp. splendens 441, 467, 469, 470, 471,
gg% 508, 509, 511-513, 517, 518,
var. campanulata 482, 518
Fouquieriaceae 97, 187, 439
Anatomy of periderm and cortex 97
Cytology 470
Ecology 440
Flower structure 457
Growth habits 441
Inflorescence 452
Leaf origin and structure 445
Pollination 469
Root structure 120, 444
Stem structure 98, 444
Frankenia grandifolia 80
Fraxinus velutina var. coriacea 92
Fuchsia, section of Fuchsia 409, 410
Fuchsia 409, 411
apetala 411
austromontana 409
ayaverensis 409
fosbergii 409
harlingii 409
juntascensis 411
tillettiana 410
Galbulimima baccata 339
Galium catalinense 75, 80, 81
Galvesia speciosa 76, 82
Ganysma, subgenus of Eriogonum 357
Garrya veatchii 153
Geraea canescens 9
Geranium carolinianum 90
Gerroidea, superfamily of Hemiptera 165
Gilia achilleaefolia 6
chamissonis 5
nevinii 79, 80
staminea 5
tricolor 5
Gilmania luteola 223
Gloeandromyces 179, 180
Gnaphalium 74
californicum 74
luteo-album 64
palustre 79-81, 151
purpureum 74
Godetia 4
amoena 5
biloba 3, 5
bottae 5
cylindrica 5
deflexa 5
dudleyana 5
lindleyi 5
quadrivulnera 9
viminalis 5
whitneyi 5
Goodeniaceae 137, 187, 189, 373, 382
Grayia spinosa 7
Grevillea 48
Guadalupe Island 145
Gyrostemon 48
Habroanthus, subgenus and section of
Penstemon 351, 352
Haematoxylon 485, 491
Hakea 38, 43, 44, 54
Halictidae 231, 534
Hamamelidaceae 258, 259
Hamamelidales 337, 346
Hamamelidiflorae, superorder of
Dicotyledoneae 258
Hamamelis virginiana 258, 337
Haplopappus palmeri ssp. pachylepls 74
parishii 9
Hebridae 165
Hechtia 485, 487, 509, 521
Heleniae, tribe of Asteraceae 369
Helenium puberulum 74
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Heliantheae, tribe of Asteraceae 190
Helleborus niger 251, 336, 339, 343
Helobiae 244
Hemiptera 165, 167, 168, 174, 177, 179-181
Hemizonia 377
clementina 81
fasciculata 81
Hemsleyella, section of Fuchsia 411
Henrickson, James Anatomy of periderm and
cortex of Fouquieriaceae 97
————— A taxonomic revision of the
Fouquieriaceae 439
Hesperideae, tribe of Brassicaceae 366
Hesperomyces 179-181
lasiochili 181
Heteromeles 76
arbutifolia 75, 337
Heuchera micrantha 337
Hibbertia 48
cuneiformis 337
scandens 337
stellaris 36
Hibiscus 485
Himantandraceae 339, 345
Holmgren, Noel H. A new species of
Penstemon from Nye County, Nevada 351
Holodiscus discolor var. franciscanus 76
Honeybee 236, 239
Hordeum 80
glaucum 90
leporinum 81
Hulsea 413
callicarpha 413
lnyoen515 413
parryi 413
vestlta 204, 413
SSp. callwarpha 413
ssp. inyoensis 413
ssp. parryi 413
ssp. pygmaea 413
ssp. vestita 413
var callicarpha 413
pygmaea 413
Hummmgblrd(s) 236 485, 493, 497, 499,
506, 514, 518, 527
Anna 231
Costa 514
Rufous 514
Hydrocharitaceae 251, 259, 340
Hydrometridae 165
Hymenoptera(n) 236, 237, 239
I-Iypocalymma 36
Idria, subgenus of Fouquieria 454, 479,
481, 482, 53
Idria 97, 99, 109 118, 120, 126, 439,
478 48]

columnnris 97, 100-102, 104, 109, 112,
114, 116-122, 124, 444, 478, 481, 535
Tlliciaceae 345
Illiciales 244, 254, 336, 345
Illiciineae, suborder of Annonales 245, 345
Illicium 254, 345
anisatum 337
Ilyomyces 179
Inflati, section of Astragalus 161, 162
Ipomoea 479,
Iridaceae 258, 401
Iris 401-403, 405, 406
dichotoma 401-403, 405
douglasiana 258, 337
verna 401
wattii 401
vedoensis 401
Isoetes 92, 149
howellii 88, 92, 93, 151, 153, 154
orcuttii 88, 92, 93, 151, 153
Isopogon 30, 48, 54
Japtropha 479 491 496, 499, 519, 529, 531
Tepsonia malvifolia 76 0
Juliania 529
Juncaginaceae 94
Junceae, section of subgenus Stylidium of
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Junceae — Continued
Stylidium 32
Juncus 76, 149
acutus var. sphaerocarpus 77
balticus 77
bufonius 74, 77, 81, 88, 92, 94, 151,
152, 154
mexicanus 77
patens 81
sphaerccarpus 88, 92,
textilis 77
Juniperus 418
californica 233
osteosperma 416
Kadsura 345
japonica 258, 337
Karwinskia 491, 496
Keckiella 94
cordifolia 74, 76, 81, 94
Kennedya 36
Labiatae 231
Laboulbenia 165
titschackii 165
Laboulbeniaceae 179, 181
Laboulbeniales 135 136 165, 166, 168,
171, 179-18
Lactuca serriola 371
Lamarckia aurea 90
Lambertia 54
Lamiaceae 375
Larrea 496, 509, 519, 523, 531
divaricata 232
Lasthenia chrysostoma 90, 153
glabrata 8
Lathridiidae 180
Lathrop, Earl W. see Thorne and Lathrop

85, 149
Lathyrus 130, 361, 362
alefeldii 7
graminifolius 361
hitchcockianus 361, 362, 363
laetiflorus ssp. barbarae 80
lanszwertii 361
ssp. aridus 361, 362
paluster 361
pauciflorus 362
ssp. brownii 361,
Lauraceae 250, 251, 258 259, 339
Laurales 337, 345 349
Laurus nobilis 339, 343
Layia heterotricha 9
platyglossa 7
ssp. campestris 153
Ledum 221
Legumincsae 263, 337
Lemaireocereus 491, 496, 499, 527
Lemna 90
gibba 154
Lenz, L. W. A new species of Triteleia
(Liliaceae) from Guadalupe Island 145
————— An intergeneric hybrid between Belam-
canda chinensis and Pardanthopsis dichot-
oma (=Iris dichotoma) 405
————— Chromosome numbers in the genus
Milla Cav. 321
————— Director’s Report 1968 137; 1969 289;
1970 385; 1971 539
————— Experu‘nental evidence for hybrid ori-
§i0n9 of Dichelostemma venustum (Liliaceae)
————0—1 The status of Pardanthopsis (Iridaceae)

94, 151, 154

————— Triteleia tubergenii,
garden origin 157
————— Two new species of Dandya (Liliaceae )

from Mexico and a reexamination of Bessera
and Behria 313
Lepidieae, tribe of Brassicaceae 366
Lepidium 366
lasiocarpum var. lasiocarpum 81
latipes 90
nitidum 152

an amphidiploid of
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Lepidium — Continued
serra 367, 370, 374, 379
Lepldopterans 239
Leschenaultia 43
Leucaena 529
Leucopogon 30, 43, 58
Levenhookia 13— 16 18-20, 60, 62
chippendalei 60, 62
dubia 19, 20, 60
leptantha 19, 60, 62
octomaculata 60, 62
pauciflora 19, 60, 62, 63
preissii 19, 60, 62
pulcherrima 60, 62, 63
pusilla 20, 28, 60, 62
sonderi 20, 60
stipitata 60, 62
Lewisia rediviva var. minor 66
Lilaea scilloides 88, 92, 94, 151, 152, 154

Liliaceae 145, 250, 251, 258, 259, 309, 313,

321, 340
Liliales 244, 259, 335, 337
Lilium humboldtii 258, 340
parryi 255, 258, 340
Limonium sinuatum 75
Limosella acaulis 90
Linanthus bicolor ssp. bicolor 79, 80
grandiflorus 5
montanus 5
pusillus 152
pygmaeus 152
ssp. continentalis 92
ssp. pygmaeus 79
Linaria canadensis var. texana 79 152
Liquidambar styraciflua 258, 337
Liriodendron tulipifera 251, 255, 338, 343
Lithophragma affinis 337
Lobelia 137, 479
Lobelioideae, tribe of Campanulaceae
183, 367, 368
Lolium temulentum 154
Lomatium insulare 81
utriculatum 153
Lonicera hispidula 80-82
var. vacillans 74, 75
subspicata var. johnstonii 75, 153
Lophocereus 491,
Lotus, subgenus of Nymphaea 341
Lotus argophyllus ssp. ornithopus 80
grandiflorus 75
scoparius 9
strigosus 81
subpinnatus 152
Ludwigia peploides 90
Lupinus 4, 82
agardhianus 75
albicaulis 68
bicolor ssp. microphyllus 75
ssp. pipersmithii 75
ssp. umbellatus 79
breweri 204
concinnus 75
dedeckerae 66, 67
densiflorus 152, 337
var. aureus 133
microcarpus 152
subvexus 2, 6, 11
succulentus 7, 81
Lycium 80,
californicum 80
pallidum var. ollgospermum 363
Lycopersicum peruvianum 71
Lygaeoidea, superfamily of Hemiptera 165
Lyonothamnus floribundus 337
ssp. floribundus 76, 78
Lysiloma 491, 496, 499
Lythrum hyssopifolia 88, 151, 152
Machaeranthera canescens 65
ssp. canescens 65
ssp. ziegleri 65
Machaerocereus 499
Macropidia fuliginosa 43
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Macroveliidae 165
Madia elegans 9
gracilis 152
sativa 74, 130
Magnolia 250 335, 348, 349
acuminata 251 25 38
campbellii 251, 338
delavayi 251, 253, 338, 343
grandiflora 251-253, 338, 343
kobus 251, 255, 257, 338, 343
obovata 338
soulangeana 25 55 338
sprengeri 251,
tripetala 338
virginiana 338
Magnoliaceae 250, 251, 259
Magngo‘llales 243, 244 ”54 325, 335, 344-346,
9

Magnoliineae, suborder of Annonales 345
Malacothrix arachnoidea 7
blairii 371
foliosa 80
Mammillaria 527, 529
Manihot 487
Marah 76
macrocarpus 81
Marsilea 88, 149
mucronata 88, 92, 149, 151
vestita 92
Marsileaceae 149
Matthiola 366, 381, 382
maderensis 370 376 377, 379, 381
Matthioleae, tribe of Brassicaceae 366, 376, 381
Meconella denticulata 153
Medicago sativa 337
Megachilidae 231, 238, 534
Melaleuca 26, 36,
Melica imperfecta 81
Mentha citrata 75
Xpiperita 75
Mentzelia laevicaulis 9
lindleyi 6
Mesembryanthemum nodiflorum 337
Mesovelia 167, 174
furcata 165
mulsanti 167, 168, 172, 174, 181
vittigera 165
Mesoveliidae 165, 167, 168, 172, 174
Michelia 349
champaca 338
Microseris 79
dougasii ssp. platycarpha 79
heterocarpa 79-81
linearifolia 79
Microsteris gracilis 152
Microvelia albolineata 167
pygmaea 165
Milla 137, 313, 321, 322
biflora 321-323
bryanii 321, 322
delicata 321
magnifica 321-323
mortoniana 321
rosea 321-323
Mimosa 487
Mimulus cardinalis 76
coccineus 203, 204
guttatus 81, 88
puniceus 76
traskiae 78
Mirabilis 75, 421
Mitrastemon 263, 286
kawa-sasakii 286
yamamotoi 286
Mitrastemoneae, tribe of Rafflesiaceae 263
Monardella lanceolata 5, 153
undulata 9
Monocotyledoneae 244, 250, 251, 258, 259, 340
Muhlenbergia asperifolia 152
Muilla 313
maritima 90
purpusii 313
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Munz, Philip A. California miscellany—VII. 65
Three South American species of
Fuchsia 409
Munzothamnus blairii 80, 82, 371
Mycetophagidae 180
Myoporaceae 68
Myoporum laetum 68
Myosurus minimus 90, 152
var, apus 151, 154
patagonicus 152
Myrica 185
Myrtaceae 54
Myrtillocactus 521
Nama 523
Nasturtium officinale 92
Navarretia prostrata 151, 153, 154
Nelumbo 243-245, 248-254, 256, 258, 259, 325,
327, 329, 331, 333, 335, 337-340, 344,
346, 348, 349
lutea 246-249, 251-253, 255-257, 259, 327,
329-331, 333, 335, 336, 341, 346
nucifera 1, 246-249, 251, 252, 255, 256, 259
327, 331, 333, 336, 344
Nelumbonaceae 243—245, 251, 345
Nelumbonales 244, 245, 344, 345
Ne]umbonoidgae, subfamily of Nymphaeaceae
24

243, 2
Nemophila maculata 6
Neobuxbaumia tetetzo 316
Nerisyrenia 523
Nicotiana glauca 69
Nitidulidae 180
Nitrangium, subgenus of Stylidium 14, 15, 58, 59
Nomia 237, 238
Nuphar 245, 325, 327, 329, 331, 333, 335,
337-341, 343, 349
japonicum 341
luteum 327, 329, 332, 333
ssp. macrophyllum 249, 251, 327, 331, 333
ssp. polysepalum 251, 253, 256, 327, 329-
333, 335, 336, 343, 349
SSp. gariegatum 251, 253, 327, 329-331,
33

polysepalum 250
Nyctaginaceae 75, 201, 421
Nycteribiidae 180
Nymphaea 245, 325, 327, 329, 331, 333, 335,
337-341, 343, 349
alba 251, 327, 329, 331, 333
capensis 327, 329
ssp. zanzibariensis 251, 331, 333
gigantea 251, 253, 256, 327, 329, 330-333,
335, 336, 343, 349
lotus 249, 251
nucholi 251
odorata 253, 332
tetragona 251, 327, 329-333
Nymphaeaceae 243-245, 251, 252, 343-345
Nymphaeales 243—-246, 248, 249, 251-254, 256,
259, 325, 327, 330-333, 335-341, 343-349
Nymphaeiflorae, superorder of Dicotyledoneae
243, 245
Nymphaeoideae, subfamily of Nymphaeaceae
243, 245
Ocotilla, section of Fouquieria 480, 481, 535
Oenothera brevipes 7
deltoides 4, 8
var. cognata 4, 11
dentata 152
Oligogonum, subgenus of Eriogonum 219
Olneya 491, 509
Onagraceae 75, 138
Ophioglossum californicum 90
Opuntia 77, 496, 499, 519, 521, 529, 531
acanthocarpa 233
basilaris 337
oricola 81
Orcuttia californica 90
var. californica 151, 154
Oregonium, subgenus of Eriogonum 222, 224
Oreostylidium 13-16, 21
subulatum 16
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Orthocarpus densiflorus 94
var. gracilis 88,
Orthoperidae 166
Osmia 237, 238
Ottelia 250
alismoides 251, 340
Oudneya 366
Oxybaphus pumilus 66
Pachycormus 531
Pachypodium 479
Pachycereus 491
pectin-aboriginum 496
pringlei 496, 531
Paeonia californica 153, 255, 258, 337
delavayi 337
lutea 337
officinalis 337
Paeoniaceae 258, 259
Paeoniales 337
Papaver apulum var. micranthum 69
californicam 251, 257, 339
hybridum 69
Papaveraceae 69, 244, 250-252, 254, 259, 336,
339, 345
Papaverales 244, 255, 325, 335, 349
Paracolletes albopilosis 18
Parasitic plants 263
Parasphecodes hirsiventris 18
XPardancanda norrissii 407
Pardanthopsis, section of Iris 401, 403
Pardanthopsis, subgenus of Iris 401, 403, 405
Pardanthopsis, subsection of Iris 401, 403
Pardanthopsis 401-403, 405-407
dichotoma 403, 405, 406
Pardanthus 403
dichotomus 401, 403
Parietaria floridana 81
Parolinia 183, 366, 367, 377, 381, 382
ornata 370, 373, 375-377, 379, 381, 383
Parthenium 509
Pectis papposa 9
Pectocarya linearis var. ferocula 79, 152
Pedilanthus 496, 531
Pelargonium 479
Penstemon 351
cordifolius 76
cyaneus 352
heterophyllus 6
ssp. australis 153
laevis 351-355
lemhiensis 352
pahutensis 351-355
pennellianus 352
speciosus 351, 352, 354, 355
spectabilis 6
wardii 352
Perityle emoryi 80
Persea americana 253, 258, 337
indica 258, 337
Petalonyx 523
Phaca leucopsis 75
Phacelia brachyloba 9
ciliata 4, 6
crenulata var. ambigua 232, 233, 240
curvipes
distans 81
floribunda 81
grandiflora 9
lyonii 75, 80
parryi 5
tanacetifolia 4, 6
viscida (not viscosa) 5
Phaeoptilum 421
Phalacridae 166
Phalaris caroliniana 152, 154
lemmonii 79, 9
minor 154
Pheucticus chrysopeplus 487
Philetaeria 480
horrida 501
Pholistoma auritum 80, 81
Phyllachne 13-16, 21
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Phyllachne — Continued
colensoi 13,
uliginosa 13
Phylloglossum 16
Phyllospadix scouleri 79
torreyi 79
Phytolacca 479
americana 337
Picea nigra 267
Pillwort 149, 151, 154
Plloqtvées r’63 265, 267-270, 272, 275, 276,
aethopica 285
berteri 270, 275, 285-287
blanchetii 272, 285
caulotreti 285
hamiltonii 268
haussknechtii 268, 285
hoitzii 285
ingae 268-270, 272, 277, 279, 283, 285, 286
thurberi 265, 267-270, ’72, ..75 277, 279,
283, 285-287
Pilularia 149, 151-154
americana 90, 149, 151-154
Pimelea 58
Pinus 418
Pisonia 421
Pisum arvense 337
Pithecellobium 496, 529
Plagiobothrys acanthocarpus 90
canescens 79
californicus var. gracilis 79
nothofulvus 88
undulatus 88, 151, 154
Plantaginaceae 183
Plantago 183
bigelovii 151, 154
ssp. bigelovii 92
ssp. californica 88, 92, 94
coronopus
erecta 79, 90, 92
fastigiata 81
insularis 81
Platanus racemosa 6, 92
Plumeria 529
Poa annua 77
Poaceae 69
Podophyl'um emodi 258, 339, 343
peltatum 258, 339, 343
Pogiris, section of Iris 401
Pogogyne abramsii 90
Poleomoniales 439
Pollination mechanisms in Salvia 231
Polyalthia nitidissima 338, 343
Polygonaceae 69, 217, 357
Polygonum 69
cuspidatum 69
sachalinense 69
Polypodium californicum 82
Polypogon 77
semiverticillatus 77
Potamogeton 90, 94
foliosus 92, 154
pusillus 88, 94
Prosopis 346, 491, 496, 509, 533, 549
chilensis 347
juliflora 337, 347
Prolnandmnu/ws‘ 174, 179, 181
corniculatus 177, 81
veliae 175, 177, 181
Prunus 76
virginiana 337
Pselaphidae 166
Pseudosmodingium 485, 487
Psilocarphus brevissimus 152
var. brevissimus 88, 92, 151, 154
tenellus var. tenellus 79-81
Pterostegia drymarioides 81
Pthiria albocapitis 18
Purshia glandulosa 363
Quercus dumosa 75
engelmannii 86
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Rafflesia 270, 279, 286
arnoldii 263, 286
patma 270, 275, 279, 286
rochussenii 283
Rafflesiaceae 263, 267, 268, 286
Rafflesieae, tribe of Rafflesiaceae 263
Rafinesquia californica 81
Ranales 243-245
Ranunculaceae 69, 244, 250-252,
336, 339, 345
Ranunculales 245, 254, 325, 335,
344-346, 349
Ranunculus aquatilis var.
californicus 88, 251,
hebecarpus 76
Rauwenhoffia leichhardtii 338, 343
Regelia 58
Regnellidium 149
Repentes, section of subgenus Stylidium of
Stylidium 30
Reveal, James L. A new annual Eriogonum
(Polygonaceae) from southern Nevada and
adjacent California 357
————— Additional notes on the California buck-
wheats (Eriogonum, Polygonaceae) 217
Two new species of Eriogonum (Poly-
gonaceae) from California and adjacent
states 415
————— see Barneby and Reveal 361
Rhamnus 76
Rhoedales 243
Rhus 74
integrifolia 74, 75
ovata 74
trilobata var. malacophylla 153
Rhynchangium, section of subgenus Nitrangium
of Stylidium 14,
Ribes californicum 337
roezlii 337
Ricinus communis 69
Romanschulzia 365-367, 383
Rorippa nasturtium-aquaticam 77
Rosa gymnocarpa 337
Rosales 337
Rotala ramosior 90
Rubus ursinus 74
Ruellia 499
Rumex conglomeratus 76
crispus 92
salicifolius 76
Ruppia cirrhosa 77
maritima
spiralis 77
Rutherford, Robert James The anatomy and
cytology of Pilostyles thurberi Gray
(RafHesiaceae) 263
Sagina occidentalis 153
Sagittaria 250
lancifolia 251, 340
latifolia 251, 340, 343
platyphylla 251, 340
Saldidae 165
Salicornia 425
Salvia 74, 231, 233, 236-241
apiana 75, 231
carduacea 9, 231-241
columbariae 6, 81, 207, 211-213, 215, 216,
231, 232, 234-238, 241
dorrii 232235, 237-241
ssp. dorrii 231. 233, 235, 237, 240
ssp. gilmanii 363
mellifera 74, 75, 231
patens 239, 240
spathacea 7
parviflorus 90
San Clemente Island 73
Sanicula arguta 74, 80
crassicaulis 152
laciniata 74
Santa Catalina Island 73
Santa Rosa Plateau 153
Saxifraga californica 94, 337

256, 259.

capillaceus 88, 92
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Saxifragaceae 14
Saxifragales 337
Saxifragoideae, section of subgenus Stylidium of
Stylidium 36, 42
Scaevola 36, 185, 196, 382
Scheuchzeriaceae 94
Schisandra 345, 348, 349
chinensis 337
glabra 255, 258, 337
rubiflora 337
Schisandraceae 254, 258,
Schisandrales 336
Scolymus hispanicus 66
Seed germination 207
Seed longevity 1
Selinocarpus 523
Senecio 137, 479
lyonii 82
Serology, comparative 243, 325
Sida hederacea 92
leprosa var. hederacea 88, 92
Silene laciniata 153, 337
Simmondsia 499
Simon, Jean-Pierre Comparative serology of the
order Nymphaeales. I. Preliminary survey
on the relationships of Nelumbo 24
————— Comparative serology of the order Nym-
phaeales. II. Relationships of Nymphaeaceae
and Nelumbonaceae 325
Sinaptidendron 183, 366, 377, 383
angustifolium 367, 370, 374, 375, 377, 379
frutescens 367, 368, 370
rupestre var. chaetocalyx 370
Sisymbrieae, tribe of Brassicaceae 366
Sisymbrium officinale 74, 90
Sisyrinchium bellum 4, 8, 90
Solanaceae 71, 183,
Solanum clokeyi 76
wallacei ssp. clokeyi 76
ssp. wallacei 76, 78
xanti 76, 153
Sonchus 137, 183
oleraceus 81
Sonderella, section of subgenus Nitrangium of
Stylidium 58
Sparsifoliae, section of subgenus Stylidium of
Stylidium 15
Speciosi, series of Penstemon 351, 352
Spergularia bocconii 79,
macrotheca 80
villosa 80
Squamosae, section of subgenus Stylidium of
Stylidium 50
Stackhousia 48
Stanleya 365, 366, 377, 379, 381
pinnata 365 36 368 370 373, 375, 377,
379-381, 38
Stanleyeae, tribe of Brassicaceae 365, 366
Staphylinidae 169, 179, 180
Stemmatomyces 179-181
Steninae, subfamily of Staphylinidae 179
Stenus 179
Stephanomeria blairii 371
Stigmatomyces 179, 180
Stigmlast(lwmyceteae, tribe of Laboulbeniaceae 179-

Stipa 79
pulchra 80
Stirlingia 44
Streblidae 180
Stylidiaceae 13-16, 19, 21, 137
Stylidium, sectlon of subgenus Stylidium of Sty-
lidium 4
9ty11d41}11m,5 subgenus of Stylidium 22, 30, 32, 36,

0
Stylidium 13-16, 18-22, 30, 34, 38, 42, 44,
46, 52, 56, 59, 60

adpressum 15

aeonioides 43, 44, 45, 58

affine 56

albomontis 18, 52, 56

amoenum var. caulescens 15

259, 345
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Stylidium — Continued

arenicola 46, 48
asteroideum 28, 30
barleei 16
beaugleholei 19, 20, 23, 24, 26, 27
bolgartense 28, 30
brachyphyllum 22
brunonianum 34, 40, 43

ssp. brunonianum 40

ssp. minor 40

var. minor 40
bulbiferum 15, 18
calcaratum 14, 17, 18, 22, 32, 42

var. calcaratum 22

var. ecorne 19, 22
caricifolium 16, 19, 54, 56

ssp. affine 56, 57

ssp. caricifolium 56

ssp. nungarinense 54, 56
carnosum 34,
ceonioides 44
choreanthum 18, 32, 42
ciliatum 21
corymbulosum 42, 54

var. proliferum 15
crassifolium 21, 60, 61

ssp. elongatum 60
despectum 18, 20, 22, 26
dispermum 46
diuroides 40, 42, 43

ssp. diuroides 40

ssp. nanum 39, 40
diversifolium 34, 43
elongatum 21, 60
emarginatum 30

ssp. decipiens 30, 31

ssp. emarginatum 31
ericksonae 22
exoglossum 20
falcatum 16
fasciculatum var. elongatum 15
galioides 18, 21,
glanduliferum 47, 59
glandulosum 15
glaucum 38, 43

ssp. angustifolium 39, 40
hispidum 46
humphreysii 48, 50
imbricatum 14, 1 18, 292
insensitivum 19 20 26, 27, 28
inundatum 18, 20 22 24, 26
inversiflorum 18, 32, 40, 42, 43
junceum 32, , 40

ssp. brevius 32, 34

ssp. junceum 32, 34

var. brevius 32
laciniatum 32, 34
laricifolium 15
lepidum 41, 42

ssp. glaucifolium 41
leptocalyx 52, 54, 56
limbatum 48
lineatum 19
longibracteatum 37, 49, 50
longitubum 24
luteum 36

ssp. clavatum 36

ssp. glaucifolium 36, 41

var. glandulosum 38
macranthum 18, 52 54, 56
macrocarpum 58
maitlandianum 43, 44
miniatum 46
nungarinense 54, 56
obtusatum 26-28, 30, 31

var. rubricalyx 28
pedunculatum 22
periscelianthum 27
perpusillum 14, 18, 32, 42
petiolare 16, 20, 28, 30
piliferum 40, 46, 48

ssp. minor 40
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Stylidium — Continued
var. minor 40
pilosum 18, 52, 53, 56
preissii 14, 15, 19, 2 32, 54
pseudocaespltosum 37
pseudohirsutum 18, 50, 52, 55
f. laevifolium 50
var. laevifolium 50
pubigerum 21, 58
pulchellum 20, 30
pygmaeum 22,
reduplicatum 52, 56
repens 15, 18, 20, 22, 30, 32
var. diplectroglossum 32
var, sacculatum 32
rhipidium 20, 23, 24, 26-28
rhynchocarpum 14,
rigidifolium 19
roseoalatum 18, 24, 25
roseonanum 24
rubricalyx 28
sacculatum 19, 22, 30, 32
scandens 18, 22
schoenoides 19
spathulatum 38
ssp. acuminatum 38
ssp. glandulosum 38
ssp. spathulatum 38
var. lehmannianum 15, 38
spinulosum 18, 32, 42, 44
ssp. montanum 44,
ssp. spinulosum 45
squamellosum 33, 37, 43, 58
squamosotuberosum 34 35
streptocarpum 58
striatum 34,
tenue 40
tenuicarpum 58, 60
trichopodum 22
uniflorum 18
utricularioides 24
verticillatum 18, 22
xanthopis 19, 2
yilgarnense 46, 59
zeicolor 37
Stylomecon heterophylla 251, 339
Suaeda 425
torreyana 2, 7
Synandromyces 179, 180
Syntrichopappus 66
lemmonii 66
Tamariscaceae 97
Tamaricales 439
Tanacetwm camphoratum 7
Tasmannia purpurascens 338, 343
xerophila 338
Tetracentron 258
Tetrandromyces 171
Tetratheca 36
Thalictrum polycnrpum 251, 339
Thorne, Robert F. A supplement to the floras of
Santa Catalina and San Clemente Islands,
Los Angeles County, California 73
————— , and Earl W. Lathrop A vernal marsh
on the Santa Rosa Plateau of Riverside
County, California 85
and ————— Pilularia americana on the
Santa Rosa Plateau, Riverside County, Cali-
fornia 149
Thyrsiformes, section of subgenus Nitrangium of
Stylidium 59
Thysanocarpus laciniatus 76
Tomoderus 166
forticornis 166
Torilis nodosa 74, 76
Toxicodendron 76
radicans ssp. diversilobum 74, 81
Triandromyces 171
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Trichostema lanatum 9
Trifolium amplectens var. amplectens 79
var., truncatum 88, 92
gracilentum 79
palmeri 79, 80
tridentatum 80
variegatum 90
Tripterocalyx 422
Triteleia 137, 145, 157, 158, 323
clementina 79, 81, 159
crocea 159
var. modesta 159
grandiflora 159
guadalupensis 145-148
laxa 157-160
lugens 145, 147
pedunculans 15716
tubergenii 157, 158, 159 160
Trochodendrales 337
Trochodendron 258
araloides 337
Typha 90
domingensis 77
latifolia 77
Typhales 347
Umbellularia 250, 259
californica 250, 339, 343
Utricularia 26
Velia 177, 179, 181
oshorniana 165
Veliidae 165-167, 177, 179, 181
Vella 366
Velleia 48
Veratrum 250, 259
album 251, 340, 343
nigrum 251, 340
Veronica americana 154
comosa 154
peregrina 152
ssp. xalapensis 151, 154
Verticordia 48
Victoria 245, 325, 327, 329, 331, 333, 337-341,
343-345, 349
amazonica 251, 253, 256, 327, 329-333, 335,
336, 343, 349
cruziana 250, 251, 253, 327, 329, 331, 333,
Viola pedunculata 80
Visco, Frank J., and Brian Capon Pollination
mechanisms in three species of Salvia na-
tive to southern California 231
Went, F. IIVV1 A long term test of seed longev-
ity.
Wﬂken Dieter H. A nomenclatural revision of
the Hulsea vestita complex 413
Wilson, Ruth C. Abronia: I. Distribution, ecol-
ogy and habit of nine species of Abronia
found in California 421
————— The rediscovery of Abronia alpina, a
rare specialized endemic of sandy meadows
in southern Sierra Nevada, California 201
Winteraceae 254, 338
Winterineae, suborder of Annonales 345
Xanthorrhoea 38
Xylococcus bicolor 75
Xylocopa 506, 518
californica arizonensis 237,
Xyris 40
Yellow grosbeak 487
Yucca 252, 348, 496, 509, 521
breviflora 232, 251, 340
valida 531
whipplei 251, 255, 257, 340
Zannichellia palustris 90, 152, 154
Zauschneria californica ssp. mexicana 81
Zostera marina 77, 79
Zygadenus fremontii 258, 340, 343

238, 514



RANCHO SANTA ANA BOTANIC GARDEN

Dedication of Garden Foundation to the Board of Trustees for the
Rancho Santa Ana Botanic Garden of the Native Plants of California:

“The Nature, Object and Purpose of the Institution hereby Founded
and to be Maintained Hereunder:

“Its Nature: A botanic garden of the native plants of California, her-
barium and botanical library, containing living and/or preserved speci-
mens of trees, plants and flowers native to California, and literature
relating thereto.

“Its Object: The preservation and improvement of the property now
transferred and such property as may hereafter be transferred to the
Trustees for those who not only wish to enjoy, but to study, assembled
in one accessible locality, native California plants; and for the advance-
ment of science and education with reference to plant life indigenous
to the State of California.

“Its Purpose: (a) An institution founded primarily for scientific re-
search in the field of local botany.

(b) To preserve the native California flora, try to replenish the depleted
supply of some of the rarest plants which are rapidly being exterminated,
and bring together in a comparatively small area as complete a collec-
tion of the rich store of native California plants as can be grown in this
southern section of the state, thereby promoting the general welfare of
the people of the state by providing the means for encouraging and carry-
ing on the above mentioned activities in said state and by doing such
other things as may be necessary and desirable to carry out the objects
thereof.”
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