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PREFACE

This 44th issue of THE AMARYLLIS YEAR BOOK is dedicated
to Mrs. Emma D. Menninger, a great orchid fancier and breeder; who
is famous as an outstanding Nerine breeder. Her large collection of
Nerine hybrids has served as the basis for her extensive Nerine breeding
in various flower colors. She is particularly famous for her white
Nerine hybrids which are universally appreciated and sought after.
She has also investigated the chromosomes of Nerine hybrids, and has
published various articles in the Nerine field, particularly, her ‘‘Cata-
log of Hybrid Neritne Clones, 1882-1958"" (see PLANT LIFE 16 : 63-74.
1960) which is always in great demand. She has served as Registrar of
Nerine Hybrid clones for the American Plant Life Society in the past.
For her outstanding contributions toward the advancement of Nerine
breeding, including white hybrids, Mrs. Emma D. Menninger was
awarded the William Herbert Medal for 1977, an honor richly deserved,
by the Board of Directors of the American Plant Life Society.

‘We are sad to report the death of one of our outstanding members,
William Quinn Buck, Herbert Medalist in 1969, who passed away
suddenly on February 28, 1976. His friend, Frederick C. Boutin, was
with him in his greenhouse collecting orchid pollen and making crosses
and anticipating future crosses one evening and the next morning he
had passed on—busy to the last in his life-long devotion to the improve-
ment of cultivated plants. He always had a warm place in his heart
for The American Plant Life Society ; his sister had served as Secretary,
and he was Chairman of the Daylily Committee. His two reports for
1975 and 1976 (see Vol. 32. 1976) were his last contributions; and un-
expectedly, aside from his personal effects, he willed the residue of his
property to the American Plant Life Society.

Again, we have a rich harvest of contributions to this issue of
PLANT LIFE. Prof. Narain contributes a valuable article on the
systematic position and taxonomic treatment of the Indian Amaryllis
cultivars. Dr. William D. Bell writes about more potentials in
Amaryllis breeding, Charles B. Ledgerwood describes how Amaryllis
may be photographed in motion, and Dr. Cage writes about pot culture
of Amaryllis aglaiae. Mrs. Jones describes her repeat-blooming
Amarylls.

Randell K. Bennett writes about two copper-colored Crinums, L. S.
Hannibal reviews Verdoorn’s paper on the Crinums of South Africa,
and the need of Crinum seeds and bulbs for cancer research.

Donald D. Duncan writes about a variegated Alstroemeria ligtu,
and describes a new Alstroemeria hybrid.

Mrs. Marcia Clint Wilson favors us with her annual report on the
Zephyrantheae. Mr. Shields reports on Hymenocallis culture in In-
diana. Dr. Zoellner describes the new Genus Chrysocoryne. Mr.
Bauml reports on the Dr. Howard 1972 Mexican plant collecting trip,
and Dr. Howard contributes brief accounts of his 1973 through 1976,
Mexican plant collecting trips. There are reports on the annual
Amaryllis shows, and still other interesting articles as shown by the
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Table of Contents.

Contributors to the 1978 issue of the AmaryLLIS YEAR BoOK are
requested to send their articles by August 1, 1977, in order to insure
earlier publication of this edition. Unless articles are received on time,
publication will again be delayed to June or July or even later as with

“some issues in the past. Your cooperation toward earlier publication
will be greatly appreciated. Those having color slides or transparencies
whach they wish to use as the basis of illustrations are requested to have
black-and-white prints made, and to submit these with their articles.

January 15, 1977, Hamalton P. Traub
2678 Prestwick Court, Thomas W. Whitaker
La Jolla, California 92037 Harold N. Moldenke

TRIBUTES TO WILLIAM QUINN BUCK, 1908-1976

A copy of the Hemerocallis Register, Spring, 1976, published by and
for Regions 7 (Arizona, California, and Nevada) and 8 (Hawaii, Oregon
and Washington) of The American Hemerocallis Society, has been received.

The main feature in this publication is an In Memoriam article with
tributes from Mrs. Kenneth Boldt (Fullerton, Calif.), Frances Kuhs
(Bakersfield, : California), Dr. Hamilton P. Traub (La Jolla, Calif.), Jim
Marsh (Chicago, Ill.) and Jack Romine (Calif.), Hubert C. Lloyd, (Monro-
via, California), Joseph E. Werling and Gladys L. Williams, (Southern
California Hemerocallis and Amaryllis Society).

Hubert C. Lloyd, of Monrovia, who co-authored with Hamilton P.
Traub and W. Quinn Buck in producing The Second Decade of Hemerocal-
lis Washingtonia, Jan. 1, 1959-Dec. 31, 1968 (PLANT LIFE 29: 124-140.
1973, in his tribute to Mr. Buck writes,—

About twenty years ago, I saw many daylilies in bloom at the Los
Angeles State and County Arboretum in Arcadia and I asked at the gate
house about them. I was told to see a Mr. Buck who worked there as
head propagator. That was the beginning of years of visits with him at
his home and at the Arboretum.

After his retirement, he devoted all of his time to hybridizing and
growing new named varieties of daylilies and caring for a greenhouse
filled with orchids and Amaryllis. It was a treat to see his seedlings bloom
each year and my visits were more frequent then. He had many beautiful
seedlings, some that he considered fine enough for further testing and
eventual introduction.

The last time I visited him, a little over two weeks before his death,
he said as I was leaving that he hoped to live to be one hundred years
so as to see how much daylilies could be improved. How sad that he did
not have a few years more.
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EMMA D. MENNINGER

AN AUTOBIOGRAPHY

I was born in Indiana in 1891, during the last days of horse-drawn
street cars in our small town. The usual grade and high school days
passed, and, as I had always aspired to be a teacher, I enrolled in a
college course in the Indiana State Normal School. There, I was thrilled
by taking all of the available courses in botany and zoology. Part of
one of these courses required the collection of pressed plants with the
proper herbarium sheets. Gathering weeds and wild flowers and pre-
serving them, was an enjoyable task.

I taught for a few years in the local grade schools; the first was a
one-room school with few pupils and eight grades. T surmise that I
learned more that first year than any of my pupils!

In 1919, after World War 1, I moved to Lios Angeles with my
Mother and sisters. A year’s course in Library Science with credit at
the University of Southern California, led to a position in the Science
Department of the Lios Angeles Public Library. There, my work was
pure joy.

Later, after my marriage to Elmore W. Menninger, whose work
involved architectural research, I worked in Los Angeles as a high
school librarian until my retirement in 1947.

My husband and I had both been charmed by the new cult of
Cymbidium orchids. A number of these plants in full flower had been
entrancingly displayed at the Bel Air and Pasadena flower shows.
From that time on, horticulture became the main focus of our lives,
embracing the culture of Nerines, Cattleyas, Cymbidiums, and tropical
plants.

Both Nerines and Cymbidiums were nearly unobtainable in the
United States during World War II. However, we imported both
genera from England because greenhouses there were required to de-
vote much of their space to food-bearing plants.

Over the years, we did extensive hybridizing and we learned to
plant orchid seed aseeptically. Most of this endeavor was my responsi-
bility. Many of our hybrid Cymbidiums are registered by the Royal
Horticultural Society in the name of Greenoaks.

By a rigorous process, and with the help of a fine microscope and
a few published articles, I learned the technique of counting chromo-
somes in Nerines and Orchids. In Cymbidium species, the somatic
chromosome number is 40. )

In the genus Nerine, however, the somatic chromosome number
varies from species to species. There are diploid numbers of 22, 23,
and 24, as indicated in the article included in the Journal of the Royal
Horticultural Society for Oectober, 1951. Therefore, I found the
chromosome numbers in Nerine hybrids difficult to determine. Most
Nerine hybrids seem to be fertile. The only tetraploid Nerine was
said to be ‘Inchmery Kate’, with 44 chromosomes. There is some doubt
concerning this matter, and, in the few slides I had time to make using
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root-tips of this variety, the count of 44 chromosomes was not verified.
Using pollen of ‘Inchmery Kate’ to set seed on other varieties, is prob-
ably more successful than when trying to use ‘Inchmery Kate’ as the
seed parent.

In Cymbidiums, triploids usually are not fertile, while most di-
ploids and tetraploids are. When I started counting chromosomes,
there were only three reported tetraploid Cymbidiums. I was able to
find a dozen or more tetraploid Cymbidiums, including the fragrant
tetraploid Early Bird ‘Pacifie,’ to serve as a nucleus for breeding finer
and early-flowering hybrids.

My husband and I made a number of trips around the world—to
England, South Africa, and Southeast Asia. On some of these visits,
we were delegates to various World Orchid Conferences. I became a
member of the International Orchid Commission on Classification,
Nomenclature, and Registration which usually met in conjunction with
the World Orchid Conference.

During these visits to various countries, especially while in Eng-
land, we added volumes to our horticultural library, such as a complete
set of CURTIS’S BOTANICAL MAGAZINE, a run of the GARDEN-
ERS’ CHRONICLE, a beautifully bound copy of Mrs. Loudon’s
ORNAMENTAL BULBOUS PLANTS and many other horticultural
books. In 1955, in England, we photographed on film strips, all 509
original paintings of the Cymbidiums which had received awards from
the Royal Horticultural Society.

Before 1952, we had imported South African bulbs from Kate
Stanford and Nerines from England. In 1952, we purchased a dupli-
cate collection of the Exbury Nerines from the Rothschild Estate.
These were flowered out-of-doors in pots, and were later hybridized.
By interbreeding the few white hybrids, we flowered a fairly large
number of white seedlings. Of these, about 90%. appear to be pure
white, although certain clones, when grown in full sunlight, do develop
a faint tinge of pink. During years past, the white seedlings were
segregated in a small greenhouse, but they are now grown out-of-doors
in pots, on benches.

A list of my favorite Nerine hybrids, would have to include the
Exbury varieties ‘Ben Hills’ - cherry color, ‘Susan’ - pink, and ‘Wisley
Bridesmaid’ - another pink. Among my own hybrids, ‘Cimmerian’ -
dark, smoky fuschia, ‘Firewheel’ - flame, and ‘Skyrocket’ - tall, deep
pink. But choosing favorites is difficult; Nerines are nearly all beauti-
ful. Many colors are represented, including red, scarlet, blue, pink,
coral, and white, with various combinations of these. So far as T know,
there are no yellows or golds, although one could wish for Nerines in
shades of gold such as that found in Lycoris traubii.

I have concluded that, while bees visit the Nerines for nectar, they
do not disturb the pollen. A small fly—TI believe it to be the bee-fly—
does appear to pollinate the flowers.

In the early fifties, after my husband and I had both retired, we
moved to seven oak-covered acres in Arcadia, California. We called
our place, Greenoaks. My husband designed a small house, two large
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glasshouses, and a shade house for the orchids. The Nerines were grown
outdoors on benches. They were all grown in pots.

During these many years, I have enjoyed the pleasure of writing
articles on Nerines for PLANT LIFE, including NERINES ARE
BEAUTIFUL, 1959, CATALOG OF HYBRID NERINES, 1960, and
BREEDING WHITE NERINES, 1973. Also, I have written on a
variety of orchid subjects for the Orchid Review (England), American
Orchid Society Bulletin, Cymbidium Society News, Orchid Digest, and
other periodicals. I aslo compiled a CATALOG OF CYMBIDIUM
SPECIES.

Two of my favorite endeavors in Cymbidium hybridizing, have
been the raising of many miniature-bowered and early-flowering types.
By means of treating Cymbidium backbulbs with colchicine, T produced,
to the best of my knowledge, the first flowered tetraploid orchid that
originally had been a diploid.

In 1971, as the result of injuries sustained by both of us in an
automobile accident, my husband did not survive. This was a severe
loss. Only the sympathy and advice of relatives and friends, such as
that of W. Quinn Buck and Charles Hardman in the Amaryllis field,
and Lambert Day and Ernest Hetherington in the orchid field, was I
able to continue my horticultural pursuits. For, despite the passing
of the years, and regardless of some ill health, my interest in horticul-
ture is as enthusiastic as ever.

IN MEMORIAM - WILLIAM QUINN BUCK, 1908-1976
L

The members of The Southern California Hemerocallis and
Amaryllis Society, and The American Plant Life Society, were shocked
to hear of the sudden death of William Quinn Buck on February 29,
1976. Frederick C. Boutin visited with him on the evening of February
28, when they collected pollens which they planned to use in plant
breeding later. That night he passed away peacefully in his sleep. He
had been busy with his horticultural activities to the very last. He had
sent in his 1974-1975 Daylily Reports, as Chairman of the Daylily
Committee, for publication in the 1976 PLANT LIFE, and these were
his last contributions to horticultural literature.

Mr. Buck was among the three pioneers in breeding tetraploid
daylilies as is shown in the literature (1, 2, 3,4, 5,6, 7, 8, 9). His con-
tributions extended to elaborate methods for polyploidizing (2). He
devoted most of his time since the 1950’s to the breeding of tetraploid
daylilies, and leaves a large collection which he has willed to The
American Plant Life Society along with most of his estate as shown by
the following Last Will and Testament:

LAST WILL AND TESTAMENT
OF
W. QUINN BUCK, also known as WILLIAM QUINN BUCK
I, W. QUINN BUCK, also known as WILLIAM QUINN BUCK, a resi-
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dent of the City of Arcadia, County of Los Angeles, State of California,
do hereby make this, my Last Will and Testament.

FIRST: I revoke all Wills and Codicils to Wills heretofore made by me.

SECOND: I declare that I am unmarried; and, that I have no children
either living or deceased.

THIRD: I give and bequeath to MARY SHREVE of Atascadero, Cali-
fornia, all of my personal effects, furniture, furnishings, paintings, books
and jewelry.

FOURTH: All of the rest, residue and remainder of my estate, I give,
devise and bequeath to the AMERICAN PLANT LIFE SOCIETY, P. O. Box
150, LaJolla, California 92037.

FIFTH: I nominate and appoint MARY SHREVE as Executrix of this,
my Will, to serve without bond. In the event that she is unable to act, I
nominate and appoint LANETTE HURDLE of Norco, California, as her
alternate and successor, likewise without bond. I authorize my Executrix,
or her alternate, to lease, encumber and sell the property of my estate,
subject to such confirmation of law as may be required.

IN WITNESS WHEREOF, I have hereunto set my hand this 24th day
of April, 1974.

W. QUINN, BUCK, also known as WILLIAM QUINN BUCK

The foregoing instrument, consisting of two (2) typewritten pages,
including this page, was at the date thereof by the said W. QUINN BUCK,
also known as WILLIAM QUINN BUCK, subscribed at the end thereof
and published as, and declared to be, his Last Will and Testament, in the
presence of us, who, at his request and in his presence, and in the presence
of each other, have subscribed our names as witnesses thereto.

Dexter D. Jones, residing at 675 Hampton Rd., Arcadia, Calif.

Helen L. Gains, residing at 516 Santa Cruz Rd., Arcadia, Calif.

The Buck tetraploid daylily collection will be carefully evaluated
under the expert hand of Frederick C. Boutin, Botanist, Huntington
Botanical Gardens, San Marino, Calif. The very best hybrid seedling
will be named in honor of Mr. Buck, and the germ plasm of the collec-
tion will be available for daylily breeders who are members of the South-
ern (California Hemerocallis and Amaryllis Society and The American
Plant Life Society. Other fine seedlings will be tested, named and
released.

In recognition of Mr. Buck’s outstanding contribution to the
breeding of daylilies and other amaryllids, The American Plant Life
Society awarded him the prestigious WILLIAM HERBERT MEDAL
in 1969. The 1969 issue of PLANT LIFE was dedicated to him; and to
which he contributed a charming autobiography with portrait (3), and
his annual Daylily Report (4).
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Mr. Buck devoted his life to the breeding of plants, particularly day-
lilies. His charming personality and unselfish devotion to horticulture, and
his outstanding tetraploid daylilies, will stand as a fitting monument to
his memory.—Hamilton P. Traub

IT1.

The sudden death of Quinn Buck, a longtime and esteemed friend
of my husband and myself, was sad indeed. From the time in the forties
when he was a technician in the Floriculture Department of UCLA,
through the years at The Los Angeles State and County Arboretum
and later during his work with his beloved daylilies, he was a source of
inspiration and advice to us.

His interests and ours crossed in various pursuits: in growing
Nerines and other Amaryllids, in growing Orchids, especially Cym-
bidiums and in the culture of flowering trees, including the gorgeous
Chorisias. In his methods of doubling the chromosome numbers of var-
ious plants by the use of the alkaloid colchicine, Quinn had adapted an
ingenious method of treating daylilies that enhanced both the substance
and the size of the flower. ,

What better memorial for him than the flowers he loved and im-
proved—his legacy to us!—Emma D. Menninger

II1.

Quinn Buck and I first became acquainted some 13 years ago when
we were both employed by the Los Angeles County Department of
Arboreta and Botaniec Gardens. At the time I was aware of Quinn’s in-
tense interest in the Amaryllidaceae and the breeding work he was
doing with Amaryllis, Cyrtanthus, and Hemerocallis, but it was 10 years
before I began working with the members of this family. For the last
three years our mutual interest in Amaryllis brought us together many
times to plan crosses and exchange plants and seed. The evening before
he passed away we spent in his greenhouse collecting pollen and making
crosses and anticipating future crosses. Many of his hybrid amaryllis
will be in display plantings in the Huntington Botanical Gardens and
will be used for breeding future generations of hybrids.—Frederick
C. Boutin

1976 HERBERT MEDAL PRESENTATION

At a ceremony in the Mayor’s Parlour at Roodepoort Town Hall,
Transvaal, on Thursday evening, February 5, 1976, the Mayor, Clr.
W. J. de Vos, read the citation in connection with the award of the 1976
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WILLIAM HERBERT MEDAL to Mr. Floor Barnhoorn, of Little
Falls, Transvaal, South Africa, in recognition of his outstanding work
in breeding Hybrid Amaryllis for the world wide commereial trade.
The Medal presentation scene is shown in Fig. 2.

4

¥ o

Fig. 2. The 1976 William Herbert Medal presentation scene, Mayor’s
Parlour, Roodepoort, Transvaal, Thursday evening, February 5, 1976. Mr.
Floor Barnhoorn, left, addresses the gathering while the Mayor, Clr. W. J.
de Vos, right, who presented the Medal, and others present, listen. Photo
West Rand Times en Wesrander

THE EDITOR’S MAIL BAG

On January 28, 1976, we enjoyed a visit with Frederick C. Boutin,
Botanist, from Huntington Botanical Gardens, San Marino, Calif.

The editor enjoyed a visit on February 3, 1976, with T. D. Jacobson,
Botany Department, Washington State University, Pullman, Wash.

We are saddened to record the death of Dr. Philip G. Corliss of
Somerton, Arizona and San Diego, Calif., on April 11, 1976.

At its June 2, 1976 New Orleans meeting, the Botanical Society of
America, awarded to Dr. Thomas W. Whitaker its Certificate of Merit
in recognition of his distinguished achievements and contributions to
the advancement of Botanical science, particularly his contributions to
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the understanding of economic plants, notably their improvement, and
for a unique contribution in expressing this understanding in terms
of their domestication and their influence on the development of
civilization.

LINNAEUS BICENTENNIAL IN 1978. Dr. Armando Menecia,
Hotel Tamanaco, Apartado de Correos 467, Caracas, Venezuela, wrote
to Mrs. A. C. Pickard, Alvin, Texas, about naming an outstanding
hybrid Amaryllis clone in honor of Linnaeus on the occasion of the
Bicentennial of Linnaeus’ death in 1978.

Under date of May 27, 1976 he wrote to Mrs. Pickard as follows:
‘“‘Some years ago, I visited Uppsala, Sweden, to pray at Linnaeus’ grave
in the subperb Uppsala Cathedral. I also went to his home at Hammer-
by, a fascinating place, now used as a museum. I have the greatest
admiration for Linnaeus, and feel that the tribute of having an Amaryl-
lis clone, preferably a double one, named for him on the occasion of
the Bicentennial of his death in 1978 would be a well-deserved honor
to this great botanist. Since this event is two years in the future, there
will be ample time to select a suitable Amaryllis hybrid to bear his
name.’’

Amaryllis breeders are requested to bear this in mind and if possi-
ble name an outstanding Amaryllis Hybrid in memory of Linnaeus in
1978. Dr. Mencia states that he will be delighted to hear from the
American Amaryllis Society members regarding his suggestion, and
other matters concerning Amaryllis .

1. REGIONAL ACTIVITY AND
EXHIBITIONS

THE 1976 AMARYLLIS SHOW SEASON

The 1976 Amaryllis Show Season began on April 3 with the New
Orleans Intra-Club Amaryllis Show, and was followed on April 10-11
with the Greater Houston Amaryllis Show. Two shows were staged on
April 10-11, the Corpus Christi, Texas, Amaryllis Show, and the Greater
New Orleans All-Horticulture Amaryllis Show. The Houston Amaryllis
Show was held on April 11. The Southern California Hemerocallis and
Amaryllis Show and The Amaryllis Society of Alabama Show, were
staged on April 24-25. The show Season closed with the Spring
Ezxtravaganza at the California Arboretum Foundation and the Los
Angeles State County Arboretum at Arcadia, California on May 22-23.

NOTE TO AMARYLLIS SHOW ORGANIZERS

It is important to designate some one to write a brief review of
the official show, and to send this promptly to Dr. Hamilton P. Traub,
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Fditor, Amaryllis Year Book, 2678 Prestwick Court, La Jolla, Calif.
92037. Your plans are mot complete until this appointment has been
made. Only in this way is a permanent international record of your
show assured.

1976 NEW ORLEANS INTRA-CLUB AMARYLLIS SHOW

L. W. MazzENo, Jr.,
944 Beverly Gardens Driwve, Metairie, La. 70002

On April 3, 1976 The Men’s Amaryllis Club of New Orleans held
its fourth annual Intra-Club all horticulture Amaryllis Show at the
City Park Backer Room. Each year the interest shown by Club mem-
bers in this Show increases. From the greatest number of entries thus
far, trophies were awarded as follows: (1) best 4-floret specimen, a
‘Summertime’ displayed by George Merz, Jr.: (2) best 3-floret speci-
men, a red seedling by Holly H. Bowers, Jr.: (3) best 2-floret speeci-
men, ‘ White Christmas’ by Albert Touzet.

The Club’s regular annual Show, open to the public, was held on
April 10-11 and is reported separately.

GREATER HOUSTON AMARYLLIS CLUB SHOW, 1976

Mgrs. SarLy Fox, Corresponding Secretary,
1527 Castle Court, Houston, Texas 77006

The Greater Houston Amaryllis Club opened the Garden Center, in
Houston, Texas to the public to view its Amaryllis show on April 4th,
1976.

A six foot cardboard replica of the Liberty Bell covered with red
and white Amaryllis was the Club’s tribute to the birthday of our
Country, and carried out the theme ‘‘ Amaryllis Bicentennial Celebra-
tion’’. There were eight amaryllis floral arrangements in keeping with
the theme which made our show very attractive to the visitors.

Judging was done by Accredited Amaryllis Judges, whose selec-
tions were:

‘Golden Triumphator’ shown by Mrs. G. D. Everett, who received
an Award of Merit. She was presented the Club’s tray for this speei-
men.

‘Picotee’ with two four-bloom scapes was the outstanding entry
of Mrs. Edwin Marek. She earned an Award of Merit and the Ludwig
Challenge Cup.

Mrs. G. D. Everett also won a silver plate for an ‘ American Hy-
brid’, along with an Award of Merit. This was the second consecutive
win, so the trophy is hers permanently.

Mrs. W. J. Snow entered a perfect ‘Senorita’ in the Specie Division,
and was presented a silver plate.

Another repeat winner, whose silver trophy is now hers, was Mrs.
Robert M. Rucker, Jr. for the best ‘Dutech Seedling’ entered. The color-
ation was very different from most red shades since it shaded from deep
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orange into ligcht red. This was a real beauty, with two scapes in bloom.
She is also again the proud possessor of the Preliminary Commendation
Award from the American Amaryllis Society.

‘Sweepstake’ award of the Warnasch tray went to Mrs. P. A.
Froebel for most blue ribbons in the show.

Other sections had too few specimens for competition so no other
trophies were given out.

Again the ‘‘Educational Exhibit’’ prepared by Mrs. A. O. Aschen-
beck was a focal point as many visitors were especially interested in
methods of propagation, which the Hostesses discussed freely.

Our ‘‘Dutch Seedling’’ section boasted more specimens than any
of our previous shows and the number of high scores indicated it was
difficult for the Judges to make their selection for the Preliminary Com-
mendation Awards. We are gratified that some of our members are
being so successful in their hybridizing programs.

The weather conditions in the Gulf Coast area are always a chal-
lenge to those of us who grow our Amaryllis in open beds, and it was
a relief to have an abundance of specimens this year for our show. Even
our ‘‘Invitational’” section had seven entries and the top score went to
Mr. Ray Stevens for a near perfect scape of ‘White Witch’. This silver
plate becomes a permanent possession for the winner of this section
each year.

As a result of our show we added three new members to our roster,
which helped fulfill our goal of promoting interest in growing Amaryl-
lis.

Mrs. A. O. Aschenbeck and Mrs. Sally Fox served as Chairmen
of the show.

CORPUS CHRISTI (TEXAS) AMARYLLIS SHOW, 1976

Mgrs. Carn C. HenNy, Corresponding Secretary,
Coastal Bend Awmaryllis Society, P. O. Box 3054,
Corpus Christi, Texas 78404

Our Coastal Bend Amaryllis Society members were quite pleased
to have had 48 entries within our Amaryllis exhibit, despite a very warm
winter and very little rain during the winter months. The ‘‘Festival of
Flowers’” of Corpus Christi, Texas, was held on April 10th and 11th
in the City Coliseum in which we participated. The Theme for the show
was “‘HAPPY BIRTHDAY, U. S. A.”” commemorating our National
200th Anniversary. A very large Birthday Cake, illuminated with 200
electric candles, was displayed at the entrance of the Show.

Ludwig named and registered Amaryllis entered were: ‘Bouquet’,
‘Apple Blossom’, ‘Carina’, ‘Gipsy Giant’, ‘Fire Fly’, ‘Picotee’,
‘Franklin Roosevelt’, ‘Royal Duteh’, ‘Voodoo’, and ‘White Favorite’.
Many of the named varieties had bloomed early or were late bloomers
for the show. Mrs. Carl Henny was fortunate to have Sprekelia for-
mosissima to enter as a specimen,

Mr. Duane Eckles was awarded the ‘“‘SILVER BOWL’’ given club
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members for receiving the greatest number of blue ribbons received in
the Ludwig Registered and Named Amaryllis. His entries were ‘Royal
Duteh’, ‘Franklin Roosevelt’, ‘Voodoo’, ‘Gracilia’, and ‘White Favor-
ite.” He received an Award of Merit, given by the American Amarvllis
Saciety for his entry of ‘Voodoo’ which scored 96 points.

A “SPECIAL TROPHY”’ was awarded to Mr. J. M. Mabe, non-
club member, for his entry of ‘Gipsy Giant’ which secored 93 points.

5

Fig. 3. New Orleans 1976 All-Horticulture Amaryllis Show—some Show
winners, standing, from left to right, Vincent J. Peuler, winner of “Best
in Show Award,” and A. T. Diermayer, Co-Chairman and winner “Best
Double Specimen” award; seated, L. W. Mazzeno, Jr., winner of Mahan
Trophy for best named and registered specimen.

Mrs. Carl C. Henny, club member, received a ‘‘SPECIAL
TROPHY’’ for receiving the greatest number of blue ribbons in the
“BREEDERS CLASS”’.

Miss Winnie Joiner, club member, received an ‘“AWARD OF
MERIT’, given by THE CORPUS CHRISTI COUNCIL OF GARDEN
CLUBS for her entry of ‘Apple Blossom’ which scored 96 points.

Mrs. Elsiec Balke, club member, and Miss Winnie Joiner both
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received ‘‘Awards of Merit”’ from the American Plant Life Society
and American Amaryllis Society, for their entries of Bouquet (score
95 points) and ‘Apple Blossom’ (score 96 points).

PRELIMINARY COMMENDATION AWARDS; given by the
American Amaryllis Society, were awarded to Mrs. Sheriton Burr for
her unnamed hybrids—scoring 95 and 96 points, and to Mrs. Earl Jones,
non-member, and Miss Gladys Sandefer, non-member, for their garden
grown unnamed hybrids, which scored 95 points.

Our Coastal Bend Amaryllis Society also constructed a Sales Booth
in the concourse of the Coliseum, illustrated with posters displaying
the colorful Amaryllis blossoms, and instructions in regard to their
culture. Potted Amaryllis, in bloom, were potted previously by club
members, and then displayed and sold to the public. This added feature
helped to publicize the beauty of the Amarylls.

Judges for our Amaryllis Exhibit were Mrs. G. Browning Smith,
of Harlingen, Texas; Mrs. M. F. Locke, of Kingsville, Texas, and Mrs.
D. L. W. Carter, of Corpus Christi, Texas.

1976 GREATER NEW ORLEANS OFFICIAL
ALL-HORTICULTURE AMARYLLIS SHOW

L. W. MazzeNo, Jr.
944 Beverly Gardens Drive, Metairie, Loutsiana 70002

For its seventeenth annual all-horticulture Amaryllis Show, the
Men’s Amaryllis Club of New Orleans chose the beautifully appointed
mall of the Lake Forest Plaza in New Orleans, La. The Show was held
on April 10-11, 1976, and again the public was invited to participate
in and view this spectacular display of Amaryllis at their peak of bloom.
Total entries were 364, with 62 coming from non-members. The latter
accounted for 16 blue ribbons and one trophy.

For the first time in the history of this Show an F; species hybrid
won the award for the ‘‘Best-in-the-Show.”” with this bloom Vincent
Peuler also won the Amaryllis, Incorporated award for best species
speeimen. Mr. Peuler’s hybridizing ability was further displayed in his
capturing the coveted Robert Diermayer memorial award for the best
breeder’s hybrid. For the second consecutive year Holly H. Bowers, Jr.
won the greatest number of trophies and awards in the Show: the T.A.C.
Construction Co. Award for best unnamed, unregistered hybrid, the
Reuter Seed Company, Inc. Award for best cut flower with an ‘Orion,’
the George Merz, Jr. President’s Trophy for most blue ribbons (22)
won by a Club member, the Amaryllis Society of Baton Rouge Inec.
Trophy for the best unnamed single floret specimen, the O. J. Robert,
Sr. Trophy for best potted three-floret registered hybrid ‘Fantastica,’
the Nola Luckett Trophy for best two-floret potted specimen, the
Laurence Mazzeno Trophy for best miniature hybrid ‘Firefly,” and two
Sweepstakes Rosettes. The James Mahan Memorial Award for best
registered and named hybrid was won by L. W. Mazzeno, Jr., with a
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beautiful ‘Hellas.” George Merz, Jr. took the W. J. Perrin Memorial
Award for runner-up in this category with an ‘Orion.” His ‘Apple
Blossom,” a perennial favorite and champion bloom, took the Ludwig
Challenge Cup for best registered Ludwig hybrid. Co-Chairman of the
Show, Mr. A. T. Diermayer, added to his collection of silver with the
Lester Liaine Trophy for best potted specimen double flower and the
Edward F. Authement Memorial Award for runner-up to the T.A.C.
Award. The Vincent Peuler Award for the best registered single floret
went to L. W. Mazzeno, Sr’s ‘Glorious Victory’. Harold Reinhardt
won the Member’s Choice Rosette for another striking ‘ Apple Blossom.’
Rounding out the trophy winners was Cathy Gautier, a non-member,
viho captured the Southern Seed and Popcorn Co. Ine. Trophy for
runner-up in the breeder’s class.

Other Club members meriting blue ribbons were T. A. Calamari,
Jr., Emile Flauss, Al Touzet, Jerome Peuler, O. J. Robert, Sr., Vincent
Pannell, and Lester Laine.

It would be impossible to list all the individuals who helped make
this Show the success that it was. Some must be singled out, however,
for special attention: Emile Flauss, Chairman, for his attention to the
myriad of details involved; A. T. Diermayer, always the ‘‘work-horse,”’
the Co-Chairman and Publicity Chairman. Mr. Diermayer’s efforts
resulted in articles and announcements in all the major gardening maga-
zines, radio and TV coverage including personal appearances by Club
members on one show aired through 13 Southern States. Special thanks
go to all participants in the Show and special appreciation to our judges,
donors of the trophies and other awards and to the members of the
Amaryllis Society of Baton Rouge for their assistance.

1976 HOUSTON AMARYLLIS SOCIETY SHOW

Mrs. A. C. Pickarp, Offcial Show Chairman,
1909 Alta Vista, Alvin, Texas 77511

‘“Amarysso’’ was the theme of the Houston Amaryllis Society’s
Bicentennial Flower Show on April 11, 1976. Mrs. L. E. Morgan, Presi-
dent and Show Chairman along with Mrs. R. L. Culpepper, Staging
Chairman arranged a very beautiful show which aroused great public
interest. A fine job was done by Mrs. Troy Wright, Awards Chairman
and Mrs. Leo Hellman, Plant Sales Chairman.

Awards were given by Nationally Accredited Amaryllis judges to
the following : Mrs. .. E. Morgan, receiving awards for Ludwig’s ‘Maria
Goretti,” ‘‘Queen of the Show’’ and the Award of Merit for ‘Apple
Blossom’, Mrs. J. W, Isaacs for Flora Queen in possession less than one
year, Mrs. E. E. Koon receiving the high award in the Gracilis Division,
Mr. Duncan Thomas was awarded highest score in the Breeders Class for
a beautiful Leopoldi type seedling and Mrs. 1. E. Morgan won the
Sweepstakes Award for her fine efforts. The Invitational Class (not in
competition with society members) exhibits were beautiful Dutch named
hybrids. The winner in this division was Mrs. Francis Peltier.
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Potted plants and cut specimens with two florets per scape with
no evidence of another were exhibited as display. These exhibits
received special awards that do not count as points toward a higher
ribbon or prize award (so states A. A. S. Horticultural rules). The
class for non registered named clones (unclassified) received regular
ribbon awards and cannot be counted as points toward prize awards.

The excellent Educational exhibit was presented by Mr. and Mrs.
E. E. Koon. As usual this exhibit was the center of interest, with
information and displays on the Amaryllis Family, showing the different
stages of growth from seeds to blooming plants.

The Theme of the show and historic background was presented in
the Artistic Section using Amaryllis blooms in each class. Mrs. E. H.
Blankenship was Chairman. The various classes were—Class I ‘‘Sweet
Land of Liberty’’, Red, White and Blue; Class IT ‘‘Glorious Freedom”’
using all fresh plant material ; Class IIT ‘‘This is my own Native Land’’
with fresh and dried materials.

A great deal of thanks are due to Mrs. A. A. Brittain, Publicity
Chairman. Her editorials in news papers, major magazines, radio and
television coverage of the show prompted Amaryllis lovers, nuserymen,
commercial growers and landscape architects never to forget the fact
that the Amaryllis is the most versatile and beautiful spring flowering
bulb to grow in the garden or pot culture.

SOUTHERN CALIFORNIA HEMEROCALLIS AND
AMARYLLIS SOCIETY SHOW, 1976

C. D. CorHRAN, 1733 North Gaibbs St., Pomona, CA. 91767

The twelfth annual show was presented this year by the Society
on Saturday, April 24, and Sunday April 25 with the very appropriate
theme ‘‘Beauty on Parade’’. As usual the show was staged in the
Lecture Hall of the Los Angeles County and State Arboretum at
Arcadia, with Mrs. Forrest Rosen as the chairman.

There were eleven exhibitors taking part in the show, with more
than one hundred entries in the various classes. In addition we had sev-
eral hundred field grown blooms from Mr. E. A. Angell of Loma Linda,
and Mr. Bruee Claflin of Upland. The weather had been excellent for
some time, and all blooms had developed extra size, color, and quality.
The flowers had the sparkle which enchanted the visitors, and brought
exclamations of delight as they entered the Liecture Hall from above.

The Cecil Houdyshell sweepstakes trophy was won by C. D. Cothran
of Pomona, but this year there was no Ludwig Challenge Cup winner.
In the hybridizer section C. D. Cothran beat out Henry Myers to win
the best Leopoldii seedling (see Fig. 4.) and the same one was judged
the best overall seedling. Furthermore, our visitors placed it first in
the popularity poll. (It is to be registered and called ‘Favorite’)

The best Belladonna in the hybridizers section was a beautiful small
pink developed by Mr. Sterling Harshbarger. The Reginae class was
won by C. D. Cothran with a lovely red derived from the Angell strain.
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The best flower in the show, Judges Award, went to ‘Cupido’ which
was exhibited by (. D. Cothran. This bloomed at exactly the right
moment to be crisp, wide open, and sparkling.

™.

Fig. 4. Southern California Hemerocallis and Amaryllis Society Show,
1976. Upper, In Memoriam to the late Quinn Buck, designed and placed
by Mrs. Barbara Gardner; note HERBERT MEDAL (center); lower, C. D.
and Mildred Cothran, with “Cupido” with Judges’ Award. Photo by Phil
Rosoft
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Preliminary commendations were given to Henry Myers for a large
white and apricot blend Leopoldii type seedling which, not surprisingly,
was runner up for the most popular flower in the show, and also to
Henry Myers for a very lovely pink; to C. D. Cothran for a large white

Fig. 5. Southern California Hemerocallis and Amaryllis Society 1976
Show. Upper, Best seedling Leopoldii type (tall flower scape, upper right
hand of picture), given Overall Judges’ Award, and popularity Poll Win-
ner, placed by C. D. Cothran. Lower, Dr. Thomas W. Whitaker, Secretary
of the American Plant Life Society, and Mrs. Gladys Williams, senior
Judge. Photos by Phil Rosoff
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with orange spots, and a dark ring in the throat, and for a large white
with red freckles. All four of these flowers were very fine, and were
much appreciated by the show visitors.

Ribbon rosettes were given both to Mr. Angell and to Mr. Clafflin
for their background flowers with the beautiful colors, size, and sparkle.
A ribbon was also given to Mrs. Robert Melton for her lovely flower
arrangements, and to Henry Myers for a fine specimen of Clivia in full
bloom.

Methods of germinating seed were shown in a display by Fred
Boutin, and since packets of seed were given to all visitors who wanted
them, the display attracted much attention. Addresses of bulb sup-
pliers were also available. A very large number of people visit the
Arboretum on Saturday and Sunday, and most of them visited the show.
Their genuine interest was shown by the fact that quite a large number
asked to join the Society. The popularity poll again proved its worth
by making the visitors look at each entry very carefully. There were
numerous low voiced debates over this flower, or that one, and many
visitors felt they had to tell a host why they voted the way they did.

Mrs. Gladys Williams was senior judge, and judges Roger Fesmire,
Joseph Werling, and Jack McCaskill assisted.

THE AMARYLLIS SOCIETY OF ALABAMA INC.
SHOW—1976

Mgrs. VeLmaA TroMmPsoN, President,
Bozx 17, Mt. Vernon, Ala. 36560

The Amaryllis Society of Alabama Inc., held its Eighth Annual
Spring Show at the Civie Center on Grant Street in Chickasaw, Alabama
on April 24th and 25th, 1976. The theme of the show was ‘‘Rainbow
of Amaryllis.”” There was much interest shown in both the horticulture
and artistic arrangement divisions. Mr. Fred Fambrough of Eight
Mile was the Show Chairman this year.

Mrs. Velma Thompson, Mt. Vernon, Alabama, won the American
National Bank Trophy, for best named Dutch Potted Specimen. In
addition, Mrs. Thompson won the following trophies: Claude H. Moore
Memorial Trophy: for most outstanding horticultural specimen, potted
Duteh Amaryllis. Division III. Silver Tray. Wilmer Smith Trophy :
for most outstanding potted bulb specimen in show. Silver Pitcher.

Mr. Dewey Hardy, Eight Mile, received the Cecil Bates Trophy,
Educational Display.

Mr. C. E. Tagert, Mobile, the following trophies: Chavis Furniture
Comany Trophy: winner, most blue ribbons, Divisions I-VIII. Large
Silver Tray with handles. Mr. & Mrs. H. P. Wheat Memorial Trophy :
winner, most blue ribbons in potted and cut seedling divisions, VIT and
VIII. Large Silver Tray with handles. Emile Scheurmann, Sr.
Memorial Trophy: winner, most blue ribbons; combined horticulture
and artistic arrangement divisions. Silver Champagne Cooler. Amaryl-
lis Society, Ala., Inc., Trophy: winner, most blue ribbons in eut Dutch
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Division, Division IV. Silver Tray. First National Bank, Mobile
Trophy: best specimen, Division VII. Silver Paul Revere Bowl. Mer-
chants National Bank Trophy : most blue ribbons, horticulture Divisions
I-VII. Silver Tray. T.dJ. Swetman Trophy : most blue ribbons, Division
III. Large Ceramic Tray. Vincent Kilborn Sr. Memorial Trophy : most
blue ribbons, Division IV. Silver Bowl. Mae Brown Trophy: most
outstanding potted bulb specimen, named American Amaryllis. Crystal
Bowl. C. E. Tagert, Sr. Trophy: most blue ribbons, single bloom un-
named division .Small Silver Bowl. C. B. Tagert, Sr. Trophy: most
blue ribbons, single bloom division-novelties. Small Silver Bowl. C. E.
Tagert, Sr. Trophy: most blue ribbons, single Bloom named division.
Small Silver Bowl. Claudine Pierce Trophy: most outstanding ecol-
lection, three scapes, Division X. Book Ends.

Mr. Fred Fambrough, Eight Mile, won Central Bank of Mobile
Trophy: most blue ribbons, American potted Amaryllis, Division I
Silver Tray.

Mrs. Claudine Pierce, Mt. Vernon: Little Glass Shack Award: most
outstanding cut miniature Dutch Amaryllis. Crystal Vase.

Mrs. Irene Massingill, Chickasaw won: Sully’s Drive-In Trophy:
winner, most blue ribbons artistic arrangement division. Silver Bread
Tray. Mittie Young Trophy: most artistic design, amaryllis, elements
other than fresh plant material predominating. Silver Award. Velma
Thompson Trophy: most outstanding artistic arrangement in show.
Relish Dish. West Department Store Award (Chickasaw): most blue
ribbons, artistic arrangements Division XI. Ladies Timex Watch.

Mrs. M. W. Lauderbough, Chickasaw: Inez L. Palmer Trophy:
garden club winner, Division X, Section 43. Silver Compote

The Judges for the show were from Hattiesburg, Mississippi and
Pensacola, Florida. The Hattiesburg Judges were: Mrs. E. R. Trussel,
Mrs. Mollie Fowler, Mrs. Luther N. Davis, Mr. Luther N. Davis. The
Pensacola Judges were: Mrs. J. T. Barfield, Mrs. J. E. Haynes.

After the judging of the show, the Judges were guests of The
Amaryllis Society of Alabama, Inec., at a luncheon at a Mobile Restaur-
ant.

1976 SPRING EXTRAVAGANZA
C. D. CorHRAN, 1733 North Gibbs St., Pomona, Calif. 91767

The California Arboretum Foundation and the Los Angeles State
and County Arboretum at Arcadia, California presented their ‘‘Spring
Extravaganza’’ on May 22 and 23 of this year, and the Southern Cali-
fornia Hemerocallis and Amaryllis Society was again invited to put in
a display in the Lecture Hall. C. D. Cothran was chairman, and was
assisted by Bob Melton, Gladys Williams, Sterling Harshbarger, Gert-
rude Rosen, Fred Boutin, and Joe Werling. About forty scapes of
Amaryllis, several potted Hemerocallis, and several trays of cut Hemero-
callis were tastefully arranged on four large tables. The Dutch clones
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‘Dutch Doll’, “Wedding Bells’, ‘Apple Blossom’, and ‘Eastern Dream’
were among the Amarylles blossoms, most of the remainder being
Cothran seedlings.

Catalogs, Ludwig’s color catalog, seedling growing instructions, and
tiny seedlings in a growing planter were displayed. Packets of seed
were available to all who wanted them, and at least two Society hosts
or hostesses were present the entire time during the two days. Hundreds
of people took seed, asked questions, and a number asked to become
members of the Society.

It was estimated that more than twenty thousand visited the
Arboretum during the two days, and apparently about half of them
stopped at our exhibit to look and ask questions. It certainly is a fine
way to make the gardening public aware of high quality Amaryllis and
Hemerocallss.

PROPOSED CHANGE IN POINT SCALE FOR JUDGING
AMARYLLIS SHOWS

Submitted by Mrs. A. C. PicrArDp, Amaryllis Judging Instructor,
1909 Alta Vista, Alvin, Texas 77511

I would like to express my viewpoint on the proposed change in
point scale for judging Amaryllis which appeared in the 1976 Plant
Life.

The judging of Amaryllis is governed, or should be, by rules for-
mulated by the American Amaryllis Society. It has been the experience
of Judging Instructors, Judges, and authorities on any subject to find
that experts do not necessarily agree. However, we would fail to meet
our goal of perfection in judging if we did not voice our views, however
different they may be, and constructive eriticism.

Breeders and hybridizers are constantly producing new varieties,
increasing the color range and improving disease resistant types. Here
again it becomes necessary to assure that no important points are over-
looked to facilitate equitable standard judging. I agree with some of
the other judges regarding the present method. Rating points for color
are rather high; giving more points to perfection of flower shape would
be in order.

Form may be defined as to the shape, symmetry and depth of
bloom. Each floret should be symmetrical due to balance or harmony
of all parts of the bloom.

Symmetry means beauty due to balance of harmony or parts and
may be broken down into two ecategories: (1) trueness to type (2)
development, which covers overmaturity. These blooms are known to
change form as the bloom continues to mature. Maturity is to be con-
sidered the ideal symmetrical form.

Flower forms of Amaryllis blooms range from long trumpet-like
Easter Lily form to hugh open;faced Dutch hybrids, from the irregular
orchid shapes to double forms. Rating is strictly within the Division
Standard on the basis of beauty of form. The six tepal segs in each
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blossom make up the characteristic form of the bloom. The lower
center pet seg is smaller than the other two inner pet segs and are very
often inclined to a slight turn. The tepal segs tips should be uniformly
pointed or rounded and all reflexing approximately the same degree.
‘While not circular, the Amaryllis blossom should be symmetrical with
the same size segs approximately the same distance apart on each side
of the bloom. Any twisting of any segs or the whole bloom should re-
quire point deduction. The National Council of State Garden Clubs,
Inec. in their ‘““Handbook for Flower Shows’’, defines form as ‘‘a well-
proportioned, symmetrical, and graceful shape of a flower or inflores-
cence. Also the shape or habit of growth of a plant’’.

..+:The suggestion of Mr. Mazzeno, Jr., in the 1976 PLANT LIFE,
page 38, is a timely one. As shown in my article in 1971 PLANT LIFE,
page 26, the points for floret shape (15), are a little low; those for
floret color (45), and length and character of scape (15), rather high.
I would suggest the compromise solution as shown in the following
table :

PROPOSED SCALE OF POINTS
POTTED PLANTS

Single Single 2 or more

specimen scape scapes

Perfection of floret shape .....cccoceevvverieceennen. 20,0 20, 15
Conformity to floret color standard ............ B |- 30 25
FLOWEr $12€ .ocvociiviieiireece e ) 5 TN 15. e 15
Pose (symmetry of florets in umbel) ............ 10..ciccieenene 10 10
Length and character of scape (stalk) ........ S TOSUUR 5 SOOI 5
Number of scapes per Plant ......cccoccceierereieieeneneee e 10
Number of florets per. scape ... T T 6
Fragrance ... 2 2 2
FOLAZE .ovieiiiieeeeeee e 2ieeeereereens 2
Condition of exhibit ....ccccovvevievinririieieeneneine 12. e 10 10
100 100 100

AMARYLLIS JUDGING—ACTION OF EXECUTIVE
COMMITTEE, JAN. 4, 1977

Mr. L. W. Mazzeno, Jr., is to be congratulated for his timely sug-
gestion for a change in the scale of points for judging Amaryllis ex-
hibits at the official shows. Mrs. A. C. Pickard is to be commended for
suggesting a workable compromise which gives due weight to Mr.
Mazzeno’s suggestion, and it is approved by the Executive Committee.

If after a period of years, any further adjustments should appear
to be needed, then the judges should suggest further changes.—H amilton
P. Traub, Secretary, Executive Committee
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Mrs. E. H. Blankenship, 811 LeGreen, Houston, Texas 77008, writes
under date of January 19, 1977:

Congratulations! The American Amaryllis Society’s new scale of
points for judging Amaryllis (approved by the Executive Committee
Jan. 4, 1977) is just the very one we needed.

Our leader, Mrs. A. C. Pickard, sent our Houston Amaryllis
Society members a copy of the scale and I am very happy. The new
scale of points will provide a better way to handle the overall judging.
We appreciate having this excellent guide.

Mrs. H. Ward Blair, President, The Houston Amaryllis Judges
Council, writes under date of Feb. 2, 1977:

The Houston Amaryllis Judges Council wholeheartedly endorses
the change in the point scale for judging Amaryllis Shows.

LOCAL NEWS LETTERS

The Mens’ Amaryllis Club of New Orleans, Inc., NEWS LETTER,
Vol. 19. No. 6. February 1977 has been received. It is a mine of valuable
information on Amaryllis culture and breeding.

The Southern California Hemerocallis and Amaryllis Society,
NEWS LETTER for January 1977 has been received. It contains a
report on the January meeting at the Los Angeles State and County
Arboretum, Arcadia, Calif. The dates for the annual Amaryllis Show
are April 22, 23, and 24, 1977.

PLANT LIFE LIBRARY—continued from page 127.

GARDENING WITH PERENNIALS, MONTH BY MONTH, by Joseph
Hudak. Quadrangle/New York Times Book Co., 10 E. 53rd St., New York,
N. Y. 10022. 1976. Pp. xvi 4 398. Iluus. $13.50. This attractive book by
a landscape architect is devoted to the cataloguing the majority of the
attractive and reliable hardy perennial plants, including winter hardy bulbs,
for the United States and Canada, and other countries with similar climates.
Most of the book (pp. 3-332) is devoted to a Monthly Calendar, listing the
plants by months, beginning with March; including color values, brief
descriptions, culture and pests. Hardy Ferns are listed separately (pp. 335-
352). Useful Lists, including perennials with blooming periods of eight
weeks or more; perennials with bonus foliage, with or after blooming;
perennials tolerant of dry conditions; perennials with persistent winter
foliage or with showy fruits (pp. 355-377). A brief bibliography; common
and scientific name index completes the volume. Highly recommended.

THE COMPLETE BOOK OF GREENHOUSE GARDENING, American
Edition, by Ian G. Walls. Quadrangle/New York Times Book Co., 10 E.
53rd St., New York, N. Y. 10022. 1975. Pp. x -+ 447. Illus. $14.95. First
published in Great Britain (1973), this American Edition begins with
some useful definitions about special compounds, potting mixtures; ac-
cessories and materials; methods and terms and a brief Preface to the

PLANT LIFE LIBRARY—continued on page 84.
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2. LINEAGICS

[BIOEVOLUTION, DESCRIPTION, DETERMINING RELATIONSHIPS,
GROUPING INTO LINEAGES] :

TWO COPPER-COLORED CRINUMS

RanpELL K. BENNETT, 3820 Newhaven Road,
Pasadena, California 91107

The taxonomy of the copper-foliaged Crinums is to say the least
confusing. I first became acquainted with this group while in Hawaii
several years ago. Varieties with the copper foliage could be seen
growing wild among the normal green types in mass groupings. These
groupings were often found very close to or on the beaches in sandy soil.
The large fruit of the erinum was commonly found on the beach and in
the tide, demonstrating one of the natural methods by which seed of
this genus is distributed. Crinums of immense size were seen growing
on basal stumps. In many cases the root system would be half way out
of the ground due to wind or erosion with no ill effect on the plant.

‘When I returned to the mainland, I was fortunate to acquire two
copper-foliaged species: Crinum amabile forma cuprefolium and C.
astaticum forma cuprefolium (Traub, 1975). These were the names
in use at the time. Doubt remains whether the form ‘‘cuprefolium’’
should be designated for C. amabile since this coloration may be the
norm, not the exception. These two species are considered to be native
to Asia and Polynesia but have spread in cultivation to many adjacent
areas. The aquatic distribution of the fruit allows for this wide habitat.
In these two species the red coloration is found in new leaves, fruit,
flower stock, and flowers. The young leaves forming in the center of
the rosette contain the copper pigment, turning green with maturation.
The whole effect is of a two-toned plant, green on the outside and red
in the center. The flower stock is a bright red throughout the flowering
period, fading to green when the fruit begins to mature. The fruit
seems to retain the red coloration throughout its growth. The color of
the flowers undoubtedly varies according to environmental factors, es-
pecially humidity. In this area the individual flowers are white, frosted
with red. The red tint is especially strong on the under side of the
tepals. The tepal tube is completely red, as is the stigma, style, and
filament. Anthers of C. amabile are a bright yellow, in contrast to the
overall color scheme. It can be seen that the copper coloration is in no
way limited to the foliage.

Crinum asiaticum forma cuprefolium Traub and C. amabile fcrma
cuprefolium are of easy culture, provided they are protected from cul-
tural extremes. Neither species will tolerate much frost and a relatively
high humidity is desirable. They have adapted amazingly, however, to
the low humidity of this section of Southern California.

I am currently growing my specimens in 20” tubs where they make
outstanding specimen plants. Crinum asiaticum forma cuprefolium
Traub is characterized by a huge rosette of long, wide, accutely-pointed
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leaves of a succulent nature. Commonly, over 20 leaves will be found.
Unlike C. amabile, my specimen of C. asiaticum has yet to produce an
offshoot, although it is attaining large size. This variety appears to be
developing the horticulturally desirable trait of free blooming habit
with maturity. The 30 or more flowers per umbel will probably be
produced throughout the year as the plant matures. In addition, this
is the first year some of the fruit is fully developing.

Crinum  amabile forma cuprefoliwm is characterized by longer,
thinner foliage than C. asiaticum. It is quick to form clumps. My
specimen, estimated to be the same age as C. astaticum, has ten offshoots.

- It has bloomed in all seasons of the year, and will undoubtedly be ever-
blooming eventually. Foliage has a strong midrib and is of a succulent
nature, like C. asiaticum. Because of its long, thin foliage (40” or
more) this species should be protected from strong winds. This is a
good idea for C. asiaticum also. Wind can quickly destroy the appear-
ance of a fine specimen by bending and breaking the leaves.

Both of these copper-colored varieties are highly recommended for
their foliage and flowers. Crinum asiaticum forma cuprefolium Traub,
in particular, is one of the most spectacular of the Amaryllids for its
foliage alone. A good, rich soil mix is sufficient. Because of their na-
tural habitat they appreciate an abundance of water when the weather
is warmest and should never be allowed to become dry due to the ever-
green habit. Fertilization several times a year or use of a slow-release
fertilizer is recommended. Exposure would vary according to area. In
hot summer localities afternoon shade or filtered light would be pre-
ferable. Mealybugs have been the only insect pest observed so far.
These are easily controlled with an aleohol solution. If left untreated
this pest can stunt and distort growth.

Other copper-colored Crinums have been named; most growing
naturally near the two discussed here. Due to natural hybridization
this group may never be straightened out taxonomically but they remain
of great horticultural interest.

LITERATURE CITED

Traub, Hamilton P. Crinum asiaticum forma cuprefolium Traub,
PLANT LIFE 31: 63. 1975. See Corrigenda, PLANT LIFE, Vol. 33.
1977, p. 4, change ‘‘cuperfolium’’ Traub, to ‘‘cuprefolium.’’

Syn.—Traub, Hamilton P., Crinum astaticum var. cuprefolium
Traub, PLANT LIFE 16: 93-94, fig. 25. 1960; Crinum amabile var.
cuprefolium Traub, PLANT LIFE 21: 96, 1965. See Corrigenda,
PLANT LIFE Vol. 83. 1977, p. 4, change ‘‘cuperfolium’ to ‘‘cupre-
folium’’.

THE GENUS CRINUM [N SOUTH AFRICA
- BY I. C. VERDOORN

L. S. HANNIBAL

An outstanding study concerning The Genus Crinum in South
Africa by 1. C. Verdoorn, Government Botanist for the Republic of
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South Africa, Pretoria, S. A. appeared in Bothalia, Vol. II part 1 & 2,
1973. Historically Miss Verdoorn has been collecting, growing, identi-
fying and researching the South African Genus Crinum for many
years. Her report with its many excellent color plates was issued as
she retired from active service. It does much to clear up the confusion
concerning many species which have been deseribed over the past two
hundred years. Many of the past botanists, including Linnaeus, had
little opportunity to see or compare the several score of species native
to this vast area, consequently many misidentifications exist. We can
only summarize her findings here.

‘We have two minor comments to make concerning her study : First,
Miss Verdoorn relates C. moorei to C. americanum and C. jagus (Ex
C. giganteum). She does not state the reason but sinee all three species
are garden grown in Florida and the Gulf many of us know these species
well. Each obviously belongs to a different archetype as seed, foliage
and blossoms are quite morphologically distinct. The fault probably
lies in the early descriptions and plates which lack many of the basic
distinetions, or the fact that the plants may produce semifertile hybrids,
but such is no indication of close affiliation.

Secondly, the report does not distinguish varients or subspecies so
we have no means to determine the diversity one may encounter within
a number of the species. For example, she states that C. gowwsw
(Chromosome number 2n=72) is a synonym of C. macowanii. The
writer has grown both, but the small stature, bulb form, environmental
requirements and spicy floral fragrance of the former set it quite apart
from the many larger variants of C. macowanis. In fact the two forms
will not cross. In a like manner no mention is made of the numerous
C. bulbispermum variants which range from album to rosewm and to
the deep red ‘Orange River Lily’ form which is a hexaploid with a
count of 2n—=66. The diploid (2n==22) album forms are far hardier
than the hexaploid and the two when cross-pollinated fail to give fertile
seed. We will not go into the complicated genetics involved but latent
incompatabilities exist which are worth noting.

Thus in using Miss Verdoorns study one can place the normal run
of Crinum from the wild, but when one receives a bulb from a Japanese
collector presumably of Natal origin but possibly Kenya, one may have
difficulties. First, it took 10 years to flower the bulb, secondly the
blossoms bore some resemblance to C. campanulatum as to the attach-
ment of the filaments, but the tepals were shorter and heavier. And
finally the foliage was far taller and heavier that C. campanulatum.
It is the same Crinum as seen along the river banks in the opening
scene of the original motion picture ‘Born Free’ where the lion rushes
the native girl. Since we have no clue to the diversity of C. campanu-
latum we do not know if the ‘Born Free’ Crinum is a-subspecies or an
unrecognized species.

Miss Verdoorn’s synonyms for C. kirkiwt are of interest as J. D.
Hooker in Florae Indice lists these plants as variants of C. latifolium or
C. 1. var. zeylanicum. In Zanzibar and Pemba C. kiwrkw is a salt water
marsh plant with rather heavy rigid foliage since it is subject to much
wind and competition from reeds. It would be difficult to grow such
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a tropical species at Pretoria, let alone have normal foliage and flowers.
Unfortunately no really detailed descriptions of C. kirks# exist sc ob-
viously some confusion exists between it and the many forms of C.
latifolium scattered about the Indian Ocean. It is a moot question if
the plant has ever been grown in Florida despite having been listed in
Pliney Reasoner’s Royal Palms Nursery catalogue of 1900.

Miss Verdoorn’s list of described species follows.

Crinum baumit Harms.
Syn ? Ammocharis baumi (Harms) Milne-Redhead & Schweick.
C. nerinoides Baker.
Syn. ? Ammocharis spp. Solch.
C. bulphanoides Welw. ex Baker.
Syn. C. leucophyllum Baker.
C. crasstcaule Baker.
C. euchophyllum Verdoorn.
C. campanulatum Herb.
Ex. C. aquaticum Burch.
C. paludosum Verdoorn.
C. forbesii sensu van der Waldt.
C. rautanenionum Schinz.
C. carolo-schmidtis Dinter.
Syn. C. occiduale Dyer.
C. moorei Hooker.
Syn. C. imbriaticum Baker.
Syn. C. macowanit Baker ex part Fig. only.
Ex. C. colenso (Old Hort. trade name)
Ex. C. natelensis (0ld Hort. trade name)
C. Fkirkit Baker.
Syn. C. ornatum (Aiton) Bury.
Ex. Amaryllis ornata Aiton.
Syn. ? C. sanderianum Baker ex Bury.
C. acule Baker.
C. minimon Milne-Redhead.
Syn. C. parvibulbosum Dinter ex Overkott.
Syn. C. walteri Overkott.
C. lineare L. £. Supp.
Syn. C. revolutum (I.’Heriter) Herb.
Syn. C. revolutum var. gracilor Ker-Gawler.
Syn. ? C. angolense Herb.
C. variable (Jacq.) Herb.
Ex. Amaryllis variable Jacq.
Syn. C. crassifolium Herb. nonen nudum.
. foetidum Verdoorn.
. graminicola Verdoorn.
. delagoense Verdoorn.

QaQQ
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Syn. ? Amaryllis forbesi var Purpurea Lindl.
Syn. ? C. forbesianum Herb.
Syn ? C. forbesianum sensu Baker.

(Note. descriptions of Forbes Crinum inadequate)
C. lugardiae N. E. Brown.
Syn. C. polyphyllum Baker.
Syn. C. crispum Phillips.
C. macowanii Baker.
Syn. C. gouwsit Traub (More likely a polyploid subspecies of
C. lugardiae. 1..S.H.)
Syn. Amaryllis revolutum sensu Jacq.
C. macowanii subsp. confusum Verdoorn.

C. bulbispermum (Burm.) Milne-Redhead & Sch.
Syn. Amaryllis bulbispermum Burm. f.
Syn. Amaryllis longifolia sensu Jacq.
Syn. C. asiaticum sensu Linn. in Mantissa Pt.
Syn. C. longifolia var. riparia Ker-Gawler.
Syn. C. riparium Herb.
Syn. C. capense Linn. — Hypoxis capensis.
Syn. ? C. capense Miller. (Identity questionable = A. belladonna?)
Syn. C. capense sensu Herb. = C. b. roseum or album.
Non C. longifolsum (Linn.) Thungberg — Cybistetes longifolia.

Note! Plants marked ¢‘Syn. ?’’ indicate original descriptions and
plates too vague to permit accurate determinations. The status of C.
baumit and C. nerinoides requires further study as to their identifica-
tion under Crinum or Ammocharis.

REGISTRATION OF NEW AMARYLLID CLONES

Mr. James M. WEINSTOCK, Registrar
10331 Independence, Chatsworth, Calif. 91311

This department has been included since 1934 to provide a place for
the registration of names of cultivated Amaryllis and other amaryllids on
an international basis. The procedure is in harmony with the International
Code of Botanical Nomenclature (edition publ. 1961) and the International
Code of Nomenclature for Cultivated Plants (edition publ. 1958). Catalogs
of registered names, as well as unregistered validly published names, will
be published from time to time as the need arises. The first one, “Descrip-
tive Catalog of Hemerocallis Clones, 1893-1948” by Norton, Stuntz and
Ballard was published in 1949. Additional catalogs of cultivars have
been published since 1949: Catalog of Brunsvigia Cultivars, 1837-1959, by
Hamilton P. Traub and L. S. Hannibal, PLANT LIFE 16: 36-62. 1960; Ad-
dendum. PLANT LIFE 17: 63-64. 1961; Catalog of Hybrid Nerine Clones,
1882-1958, by Emma D. Menninger, PLANT LIFE 16: 63-74. 1960; Adden-
dum, PLANT LIFE 17: 61-62. 1961; The Genus X Crinadonna, by Hamilton
P. Traub, PLANT LIFE 17: 65-74. 1961; Catalog of Hybrid Amaryllis Culti-
vars, 1799-1963, by Hamilton P. Traub, W. R. Ballard, La Forest Morton
and E. Authement, PLANT LIFE. Appendix i-ii 4 1-42. 1964. Other cata-
logs of cultivated amaryllids are scheduled for publication in future issues.
These may be obtained at $8.00 prepaid from: Dr. Thomas W. Whitaker,
]Si’}%ascsutive Secy., The American Plant Life Society, Box 150, La Jolla, Calif.
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The registration activity of the American Plant Life Society was recog-
nized when at the XVIth International Horticultural Congress, Brussels,
1962, the Council of the International Society for Horticultural Science
designated the American Plant Life Society as the Official International
Registration Authority for the cultivars of Nerine; and this was extended
to include all the Amaryllidaceae cultivars, excepting Narcissus and Hem-
erocallis, at the XVIIth International Horticultural Congress, 1966.

Only registered named clones of Amaryilis and other amaryllids are
eligible for awards and honors of the American Amaryllis Society at Official
Amaryllis Shows.

Correspondence regarding registration of all amaryllids such as Ama-
ryllis, Lycoris, Brunsvigia, Clivia, Crinum, Hymenocallis, and so on, should
be sent to Mr. Weinstock at the above address. The registration fee is
$2.00 for each clone to be registered. Make checks payable to American
Plant Life Society.

REGISTRATION OF NEW AMARYLLIS CLONES, 1976
g{segggftered by Dr. John M. Cage, 1041 Ruth Avenue, Yuba City, California

Amaryllis clone ‘Careless Love’ (Cage, 1976); A-1010; U-4 fid; 26” h;
perigone 3” long, 832" across; intense red stripes on pure white upper 24,
lower third white; 2 scapes in winter and recurrent; 5a type.

Amaryllis clone ‘Flagred’ (Cage, 1976); A-1011; brilliant postoffice red
(BCC), RHS 45B; perigone 3” long, 9%"” across; filaments and style same
intense color; florets held slightly upward; long lower petseg gives orchid
impression; free blooming in winter and spring with tall scapes.

Amaryllis clone ‘Jennie’ (Cage, 1976); A-1012; U-4 fid; 2 scapes 28” in
winter; perigone 2 3/2” long and 8%” wide; color is soft orange-red (like
water color on canvas) with stamens same; petaloids.

Amaryllis clone ‘Pink Haze’ (Cage, 1976); A-1013; U-4 fid; 27" h; peri-
gone 3” long, 8%” across; slightly recurved face; white brushed lightly
with hazy pink overlay; blooms winter and sometimes mid-summer; peta-
loids; 5a type.

Amaryllis clone ‘Royal Flush’ (Cage, 1976); A-1014; U-4 fld; perigone
234" long and 8%” wide; recurved, dark currant red brushed heavily and
symmetrically on white ground; solid picotee; slightly lighter lower half;
stamens same color; blooms winter and spring; 5a type.

Registered by Koninklijke Algemeene Vereeniging Voor Bloembollencul-
tuur, (raiser G. van Staalduinen, ’s Gravenzande), Onder Bescherming Van
H. M. de Koningin, Parklaan 5, Postbus 175, Hillegom.

Amaryllis clone ‘Helsinki’ (1976); A-1015; Flower is ivory white in

color with the throat being somewhat yellowish green.

CORRECT NAME AND NEW SYNONYMS FOR SOME
AMARYLLIDACEAE OF THE NORTHERN HEMISPHERE

PimmrrELIcE RAVENNA, Universidad de Chale
CRINUM LITURATUM (REICHENB.) RAV., COMB. NOV.

Amaryllis liturate Reichenbach, Teon. Dese. Pl 1: tab 82, 1822.—-
Crinum ornatum Bury, Hexandr. Pl : tab. 18, 1831-34 (fide Baker).—
Crinum sanderianum Baker, Gard. Chron. n. ser. 22: 102, 187, 1884;
excl. syn.: Crinum broussonetianum Herb. var. pluriflorum Herbert,
Amaryll.: 260, 1837 (= C. yuccaeflorum Salisb.).

This charmy species inhabits Sierra ILeona, in north-western
Africa. It had for long been confused with Crinum yuccaeflorum, a
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native of the same country. The latter, however, is easily separable by
its nonundulated, firm textured, linear leaves.

ZEPHYRANTHES GRANDIFLORA LINDL.

Lindley, Edwards’ Bot. Reg. 11: tab. 902, 1823.—Zephyranthes
carinate Herbert, Curtis’ Bot. Mag. 52: tab. 2594, 1823.—Amaryllis
concinna Morris, F1. Conspie.: tab. 44, 1826.—Zephyranthes tsouis Hu,
in Hu & Woon-Young Chen. Icon. Pl. Sinic. 1: 50, 1927.

Amaryllis concinna Morris, and Zephyranthes tsouis Hu, are addi-
tional synonyms for the species; the latter was found in craggy places
south of Yengtang Shan, in the provinece of Chekiang, Southeastern
China. Zephyranthes grandiflora is a native of Mexico, Guatemala
and the West Indies, but shows a clear tendency to escape from culture
and establish elsewhere. Dr. F. Vervoorst (Instituto Miguel Lillo),
have sent me color-slides of the species growing as a true wild on the
Sierra de San Javier, Tucuméan, Argentina. Dr. Jodo Angely (in litt.)
found it in Sdo Paulo, Brazil. It was also gathered as an escape in
Peru (see specimen cited).

Specimens: Peru, dept. Junin, Huacapistana, entre rocas cerca de
la casa, 1800-1900 m; leg. R. Ferreyra 11418, 24-1X-1955 (USM).

ZEPHYRANTHES CHLOROSOLEN (HERB. EX LINDL.) DIETR.

Dietrich, Syn. Pl. 2: 1176, 1840.—Cooperia chlorosolen Herbert
ex Lindley, Edwards’ Bot. Reg. sub tab. 1835, Febr. 1, 1836; Herbert
ex Hooker, Curtis’ Bot. Mag. tab. 3492, Apr. 1, 1836.—Cooperia drum-
mondi Herbert ex Lindley, Edwards’ Bot. Reg. tab. 1835, 1836.—
Zephyranthes herbertiana Dietrich, Syn. Pl. 2: 1176, 1840.—Cooperia
brasiliensis Traub, Herbertia 12: 39, 1945.—Zephyranthes brasiliensis
(Tr.) Traub, Pl. Life 7: 42, 1951.

Although the eitation of the literature and author of Cooperia
chlorosolen (the basonym) was incorrect, Dietrich’s combination
Zephyranthes chlorosolen must be accepted by implication. In fact,
the article in the Botanical Magazine, which he mentions, did not in-
clude the original description but a subsequent one on the same species;
moreover, it is signed by Herbert, as it is the earlier in the Botanical
Register where the species was proposed.

Herbert (1837, pp. 178 and 179), says that the plant ‘‘is so variable,
that three bulbs sent by Drummond separately, and perhaps from
different localities, flowered at Spofforth, one with the style shorter
than the tube, one longer, but shorter than the stamens, and the third
longer than the stamens; the difference of stature and colour was also
considerable, but the first of the tree bulbs having produced, in space
of three months, five successive scapes, has itself exhibited successively
all the diversities which were at first supposed to distinguish the three
bulbs, and it is vain to separate them’’. It seems, therefore, that the
binomial Zephyranthes herbertiana Dietr. given to the form with wine-
tinged tube, is a true synonym of this species. Cooperia chlorosolen
Herb. ex Lindl. has the priority over Zephyranthes herbertiana Lindley.
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Cooperia brasiliensis Traub, found by Mulford B. Foster about 100
miles northeast from Curitiba (State of Parana), apparently is a furth-
er synonym of the present species, as stated by Flory and Flag in a
determination label on the type-sheet (deposited in the U.S. National
Museum).

I have found Z. chlorosolen at the Ejido Lias Yucas, NW of Aldama,
in the State of Tamaulipas, Mexico. The plants, which agreed with the
typical form, were growing in crevices on the apparently basaltie,
rocky banks of a small river. Not far from the banks, there was a
xerophile vegetation with Beaucarnea recurvata, Ceratozamia mexicana,
or similar, Leguminosae, and others. Pressed specimens are found in
the writers herbarium, the major part of it being still in Buenos Aires.

LITERATURE CITED

Herbert, W. 1837, Amaryllidaceae (with an introduction by H. P.
Traub), facsimile edition by J. Cramer, Verlag, 1970.

CYTOGENETICS OF GARDEN AMARYLLIS

PRrRARASH NARAIN,
National Botanic Gardens, Lucknow, India

I. SYSTEMATIC POSITION AND TAXONOMIC TREATMENT OF
INDIAN CULTIVARS.

Amaryllis L. (Tribe Amarylleae) is the type genus of the family
Amaryllidaceae. The genus is native of tropical and subtropical
America being distributed from Mexico to West Indies, southward to
Chile and Argentina. Only one species (A. reginae) crosses the ocean
to the African continent where it grows in Princes’ Island in estuary
of Congo River in West Central Africa. The maximum coneentration
of species is in Amazon River Basin of Brazil, Bolivia and Peru, an
area which may legitimately be looked upon as the centre of diversity
and dispersal of the genus (4).

It is a bulbous genus with linear or lorate basal leaves and a
hollow naked peduncle bearing one to two, or many flowered umbel
subtended by only 2 valved spathe that separates to the base. It con-
tains nearly 67 species and is homogenous both morphologically and
cytologically (x—=11). Out of these only 10 have been involved in the
origin of the present day garden cultivars of Amaryllis (2) which are
universally acclaimed for their beautiful flowers with wide range of
colours ranging from orange, yellow, green, purple, pink, red and
scarlet to pastel shades to pure white (4). The flowers may be large
or small and long drooping trumpet shaped, large, flat and open faced
or orchid shaped. They are used is gardens in beds or borders in pot
culture or for interior decoration as cut flowers.

The genus has been divided into 5 subgenera by Traub (4). These
are Macropodastrum Baker, A. species, Figure 6 (5), Lais (Salisb.)
Baker, A. vittata, Figure 6 (1), Amaryllis Linn., A. belladonna, Figure
6 (2)., A. stylosa, Figure 6 (3), Omphalissa (Salisb.) Baker; and
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Sealyana, Traub, A. reticulata, Figure 6 (4). Similarly, the cultivated
tpyves have been divided into 8 groups: Cultivated wild Amaryllis
(D-1). Long trumpet Amaryllis hybrids (D-2), Belladonna type
Amaryllis hybrids (D-3), Reginal type Amaryllis hybrids (D-4),
Leopoldii type Amaryllis hybrids (D-5), Orchid flowering Amaryllis
hybrids (D-6), Double Amaryllis hybrids (D-7) and Miniature
Amaryllis hybrids (D-8).

4

Fig. 6. Amaryllis species (1.) Amaryllis vittata, (2.) Amaryllis belia-
donna, (3.) Amaryllis stylosa, (4.) Amaryllis reticulata, and (5.) Amaryllis
species.
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There are nearly 137 cultivars in the National Botanic Gardens,
which are neither registered nor are their exact ancestry documented
(3, and personal communication). Some of these have been obtained
from nurseries in Sikkim and Kalimpong. These cultivars together
with the ancestral species form a single complex and their proper
classification, though difficult is never the less essential. In this con-
nection it may be stressed that while botanical species need to be classi-
fied as per rules of ‘‘International Code of Botanical Nomenclature’’
Le. using categories like genus, species, subspecies variety and forms,
the cultivars should be classified on the basis of ‘International Code of
Nomenclature for cultivated Plants’ based on the cultivar concept (1).
A cultivar (cv) is not to be confused with a botanical variety. It is
the result of man’s selection and ¢‘denotes an assemblage of cultivated
individuals which is distinguished by any character-morphological,
physiological, cytological, chemical or others—significant for the pur-
pose of agriculture, forestry or hortieulture, and which, when repro-
duced (asexually or sexually) retains its distinguishing features’’
(Article No. 5).

A workable classification of cultivars should aim at stressing the
agro-horticultural use, or to fulfil a purpose in field, garden or even in
exhibition, than stress diserete botanical differences which is the basis
of a botanical classification. From this point of view, the cultivars in
NBG have been classified following the system suggested by Traub (4).

1. LONG-TRUMPET AMARYLLIS HYBRIDS : Pedicels relative-
ly long, flowers drooping, tepaltube very long (11-15 em.). Flower
like Easter lilies. Diploids (2n=22) : ‘Becon’ and ‘Sneezy’.

II. BELLADONNA-TYPE AMARYLLIS HYBRIDS: Pedicels
relatively long, flowers usually drooping but not always so. Tepal-tube
shorter than above.

Diploids (2n=22) : ‘Achilles’, ‘Adonis’, ‘Amazon’, ‘Aphrodite’,
‘Bashful’, ‘Beauty’, ‘Bride’, ‘Bridesmaid’, ‘Brilliant’, ‘Buccaneer’,
‘Cardinal’, ‘Cerberus’, ‘Ceres’, ‘Coquette’, ‘Diana’, ‘Dopey’, ‘Fresta’,
‘Flora’, ‘Glorious’, ‘Hysperian’, ‘Itene’, ‘Jenus’, ‘Jenny’, ‘Leo’,
‘Lucifer’, ‘Melpomone’, ‘Mercurius’, ‘Morpheus’, ‘Neptune’, ‘Nesta’,
‘Olymphus’, ‘Orion’, ‘Orthello’, ‘Percy Lancaster’, ‘Prima Donna’,
‘Prime Minister’, ‘Sleepy’, ‘Star of India’, ‘Tara’, ‘Uranus’ and ‘Vesta’.

Tetraploid (2n=44): ‘Admiral’, ‘ Admiration’, ‘Aeneas’, ‘Aetna’,
‘Alexander’, ‘Andromeda’, ‘Apollo’, ¢Aries’, ‘Autocrat’, ‘Beautiful’,
‘Bridegroom’, ‘Bright Red’, ‘Charon’, ‘Chaste’, ‘Circe’, ‘Cordelia’,
‘Dainty’, ‘Definace’, ‘Deepakaul’, ‘Denslow’, ‘Dimovd’, ‘Flame’,
‘Ganymede’, ‘Qracilis’, ‘Hannibal’, ‘Hayward’, ‘Heliose’, ‘Invineible’,
‘Ivy’, ‘Juliet’, ‘Juno’, ‘Kadam Rasul’, ‘Lalkilla’, ‘Maharaja’, ‘Mars’,
‘Mary’, ‘Mentor’, ‘Meteor’, ‘Minerva’, ‘Mother’s Day’, ‘Mount Everest’,
‘Nizam’, ‘Peacefulness’, ‘Perseus’, ‘Pilgrim’, ‘Pinkie’, ‘Plauto’,
‘Princess’, ‘Rose Queen’, ‘Salmon Beauty’, ‘Saturn’, ‘Sheba’, ‘Shiela
Kaul’, ‘Silver Lining’, ‘Sieren’, ‘Spitfire’, ‘Star’, ‘Starway’, ‘Styx’,
‘Sweetheart’, ‘Venus’, ‘White Queen’, and ‘Wyndhan’.

ITI. REGINAE-TYPE AMARYLLIS HYBRIDS : Pedicels usually
relatively shorter than the above two. Flowers rather drooping, hori-
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zontal, or slightly upright. Moderately open faced. Tepal-tube short.

(a) Markedly imbricated type: Tetraploids (2n—44): ‘Begum
Secundra’, ‘Black Prince’, ‘Emperor’, ‘Glory’, ‘Gorgeous’, ‘ Prof. Kaul’,
‘Shah Nazaf’, and ‘Taurus’.

(b) Less marked wmbricated type: Tetraploids (2n—44) : ‘ Aurora’,
‘Charming’, ‘Day break’, ‘Edith’, ‘Enchantress’, ‘Fiery Bett’, ‘Grum-
py’, ‘Heba’, ‘Picture’, ‘Snow White’, and ‘Thora’.

IV. LEOPOLDII-TYPE AMARYLLIS HYBRIDS: These are
similar to III except that flowers are wide open, apparently flatish and
held horizontally.

(a) Markedly imbricated type: Diploids (2n=22): ‘Ida’ and
‘Sybil’. Tetraploid (2n=44) : ‘Doc’.

(b) Less marked vmbricated type: Tetraploid (2n—44) : Unnamed,
(e.v. 35).

V. SEMIDOUBLE HYBRIDS: Flowers are semidouble in this
group Diploid (2n=22): ‘Firefly’.

From the foregoing classification, it is clear that most of the culti-
vars fall in Belladonna group followed by Reginae and Leopoldii groups.
These are the most important classes as they constitute the bulk of the
cultivars important in the trade.

There are 10 major ancestral species which seem to be involved in
the origin of garden Amaryllis through rampant hybridization followed
by selection (2). Taxonomically they fall as under:

1. Subgenus; Lais: A. vittata, A. striata.

2. Subgenus; Amaryllis: A. leopoldii, A. reginae, A. espiritensis,
and A. belladonna.

3. Subgenus; Omphalissa: A. leopoldii, A. pstittacina, A. aulica,
and 4. pardina.

4. Subgenus; Sealyana: A. reticulata.

As is clear, these species belong to four out of the five subgenera
suggested for the genus by Traub (4) who has also given their diag-
nostic characters.
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[I. INTERCHANGE HETEROZYGOSITY IN A. STYLOSA
(HERB) SWEET.

This species is a native of Guiana and Northern Brazil and was
introduced in England around 1821 (Traub, 1958). The present ma-
terial came from (Royal) Agri-Horticultural Society, Alipore through
the courtesy of the late Mr. S. Percy Lancaster, former Senior
Technical Assistant. Harlier it was studied cytologically by Neto
(1948) and Mookerjea (1955) and was found to have 2n—=22. The
present study based on both somatic and meiotic chromosomes shows
it to be an interchange heterozyote.

METHODS

Karotype was studied from the fresh roots collected and pre-
treated with aquous saturated solution of paradichlorobenzine for 3 hrs.

s i s, S == L g i, St
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Fig. 7. Mitotic complement of A. stylesa (Sat. and heteromorphic pairs
are marked). x1250. (1) Mitotic complement of A. stylosa (2n=22). (2)
Photo-idiogram of A. stylesa. Note heteromorphic pairs (V and VIII).

The roots were fixed in 1: 3 acetic alecohol and heated in a mixture of 1
percent aceto-lacmoid and N Hel (9:1) for few seconds and then
squashed in 1 percent aceto carmine. The individual chromosomes were
cut from the enlarged microphotographs and arranged in pairs in the
descending order of their length. Karyomorphological analysis was
determined according to the standards laid down by Battaglia (1955).
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Meiosis was studied from the pollen mother cells after fixing buds
in carnoy’s fluid for 24 hrs. and then squashed in 1 percent aceto-car-
mine. Young buds were fixed after sacrificing a large number of bulbs
as in Amaryllis, pollen mother cells undergo meiosis while the scape is
hidden inside the bulbs.

RESULTS

Karyotype: As is clear from the foregoing account and also the
studies of earlier authors, that the somatic chromosome number in this
species is 22. Four of these have centromeres, nearly in median, 11
submedian and 7 in subterminal position, Fig. 7 (1-2). Two subtermi-
nal chromosomes possess satellites on short arm and form a hetero-
morphie pair (VI). Out of the remaining 10 pairs, 8 are homomorphic
leaving four chromosomes which can be sorted out in two heteromorphie
pairs (Nos. V and VIII).

Meiosis: The normal meiosis of diploids are characterised by 11
bivalents, but out of the 54 cells studied in this taxon only 3.62 show 11
bivalents, while the remaining 96.38% possess an interchange multiple
of 4 chromosomes, Fig. 8 (3-7). Out of the latter, 94.36% are rings
(Figs. 3-6) while only 1.85% are chains, Fig. 8 (7). All chains and
majority of the rings segregate disjunctionally. The remaining
(3.62%) rings are non-disjunctional (Table I). Chiasma frequency
per cell ranges from 24 to 26 and average being 24.7+0.45, out of these
nearly 17.2 are terminalized at metaphase I. The interchange multiple
has generally 4 chiasmata, 3 of which are completely terminalized while
one is interstitial, Fig. 8 (4-6). In cells with 11 bivalents, there are 10
ring and one rod type and chiasma frequency ranges from 25 to 27,
average being 26 per cell.

Anaphases are perfectly normal with 11:11 segregation Fig. 8 (8).
and subsequent stages of meiosis though perfectly normal result in
nearly 56% pollen fertility.

Pollen mitosis: An analysis of pollen mitosis was made. Upon
matching the haploid karyotypes from pollen grains, two types are
recognizable, which, besides the satellited chromosome, differ in two
pairs, Fig. 9 (9,11,10,12). Two such karyotypes when compounded,
Fig. 9 (13), give the diploid karyotype of the A. stylosa, Fig. T (2).

Table - 1
Chromosome associations at metaphase I in A. stylosa

Segregations (%)

Associations Disjunctional Non disjunctional
R4 4+ 911 90.74 3.62
C4 + 911 1.85 —
11 11 3.62
DISCUSSIONS

The consistent presence of one or more configuration of 3 or more
chromosomes in otherwise a diploid species may be a marker of the inter-



44 PLANT LIFE 1977

oy

o gy
i?‘

7

Fig. 8. (Nos. 3-8). Male meiosis in interchange heterozygote A. stylosa
(n=11); (Interchange multiples are marked) x1250; (3.) Homozygote cell,
11 IT; (4-6.) R4 4 9 1II; (7.) C4 + 9 II; and (8.) Anaphase I, 11 : 11 chromo-
somes.
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change hybridity. This is aptly true of the present taxon in which
over 96% cells contain either a ring or a chain of 4 chromosomes plus 9
bivalents. An analysis of the interchange multiple shows that it is
composed of four chromosomes, two of which are small and have a cen-
tromere in median-submedian position, while the remaining two are
long with centromere in subterminal position. The latter often has an
interstitial chiasma in the long arm, while the remaining chiasmata are
terminal. This tallies with the karyomorphological analysis wherein
apart from the heteromorphicity in satellited pair, two other pairs of
more or less the above morphology have been identified. The frequency
of disjunctional orientation in this interchange heterozygote is far
greater (92.99) than those that are adjacent (Table I) as is the case
in a number of interchange heterozygotes like Campanule (Gairdner
and Darlington, 1931) Periplenata (Lewis and John, 1957) Oenothera,
Rhoeo (Sybenga, 1968), ete. In the present case, the predominant
associations are ring multiples and chains occur in about 1.85% cases.
These results are in line with earlier findings of Gairdner and Darling-
ton (1931) in Campanule and Muntzing and Prakken (1941) and
Sybenga (1968) in rye, ete. However, Lewis and John (1963),
Khoshoo and Mukerjee (1966) and Zadoo and Khoshoo (1968) ob-
served that alternate disjunction was prevalent only in chains, and rings
were always found segregating non-disjunctionally. They attributed
it to the small size of rings and greater rigidity in the centromeric
regions of small chromosomes which do not permit their centromeres to
orientate alternately in the rings. However, such rigidity is lesser in
the chains which orient in a zig-zag fashion.

The fertility of an interchange heterozygote largely depends upon
number of factors, particularly morphology of chromosomes, nature of
interchange multiples, frequency of multiple orientations, their dis-
junction at metaphase I, presence or absence of interstitial cross overs
(Burnham, 1956) and capacity of genotype to withstand rearrange-
ments. (Zadoo and Khoshoo, 1968). Plants with an interchange showing
equal frequency of adjacent and alternate orientation have apprexi-
mately 50% pollen and ovule fertility. This is due to the fact that
alternate orientations produce viable gametes, whereas adjacent reduce
fertility as they carry deficiency and duplications in the gametes that
cause sterility. Therefore, with the increase in the rate of alternate
orientation, there will be increase in fertility. However, it is not true in
the case of Bougasnvillea (Zadoo and Khoshoo, 1968) where nearly 80%
interchange ring multiples orientated non-disjunctionally but resulted
in 65% pollen fertility. This indicates that the deficiencies and dupli-
cations caused by non-disjunctional segregation do mnot cause serious
physiological effects on the pollen grains because its genome is capable
of withstanding rearrangements. In the present case, 92.59% inter-
change multiples show alternate disjunction but result in only 56%
pollen fertility. The reduced fertility seems to result from the pres-
ence of an interstitial chiasma in the interchange multiples, Fig. 8
(3-6), which cause the transfer of larger segments leading to inviability.
This agrees with the results of Blakeslee (1927-1928) in Datura (Vide
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Burnham, 1956) where majority of the ring multiples with a chiasma
in the interstititial segments, though with alternate disjunction (a
configuration of figure of eight) result in 50 per cent fertile pollen
grains.

A survey on the frequency of the multiple associations in the
amaryllis heterozygote indicates that the chain associations are lower

i
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Fig. 9. (Neos. 9-13). Pollen grain mitosis in A. stylosa (n=11); (Hetero-
morphic chromosomes are marked) x112.5; (9-10) Pollen grains containing
two types of chromosome complements; (11-12) Haploid photo-idiograms of
the same, and (13) The two sets taken together tally with the normal
somatic complement of A. Stylosa (see Fig. 7) (2).

(1.85) than the rings (94.36%). This may be ascribed to the lack
of terminalization in the interchange multiples which prevents a regu-
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lar formation of chain. The higher the frequency of alternate orienta-
tions in ring multiples, the greater are chances of chains because of
shifting of one of the terminal chiasmata.

It is apparent from the karyotypic analysis that 4 chromosomes
are non-homologous. These 2 heteromorphic pairs (V and VIIL) in
this heterozygote apparently fit very well with the occurance of rings
or chains of 4 chromosomes. This indicates that only one interchange
has been involved in this heterozygote. However, the presence of
heteromorphic chromosomes in the interchange heterozygotes of
Chrysanthemum carianatum could not be found (Rana, 1965-66 ; Rana
and Jain, 1965). Therefore, it is apparent that the karyotypic hetero-
morphicity is not an essential marker of interchange heterozygosity. The
origin of this taxon is not very clear but the heterozygosity is main-
tained efficiently by propagation.

SUMMARY

Male meiosis of A. stylosa has revealed it to be an interchange
heterozygote. Meiosis is characterised by formation of a ring or chain
of 4 chromosomes and 9 II, in 96.38% pollen mother cells, at metaphase
I. The interchange multiple is also karyotypically detectable because
of the heteromorphic nature of 2 pairs of chromosomes. Though
92.59% interchange multiples show alternate disjunction yet there is
only 56.0% pollen fertility. The reduced fertility seems to result from
the presence of an interstitial chiasma in the interchange multiples.
However, vegetative reproduction not only conserves high level of heter-
ozygosity but also circumvents high level of sterility.
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. CHROMOSOMAL VARIATION
INTRODUCTION

So far nearly 22 species of the genus Amaryllis have been studied
cytologically by Inariyama (1937), Sato (1938), Baldwin and Speese
(1947), Neto (1948), Ficker (1951), Schmidhauser (1954), Mookerjea
(1955), Sharma and Jash (1958), Traub (1958), Narain and Khoshoo,
(1968), Burnham et al (1971) and present report (Table I). The
chromosome numbers are clearly indicative of a basic number of 11
which forms a series from 2x through 3x, 4x, 6x to 7x.

In the present case, out of 137 horticultural varieties growing in
the National Botanie Gardens, Lucknow; only 50, including species like
A. vittata, A. belladonna, A. stylosa. A. reticulata and A. speries and 45
garden cultivars were studied. Thirty were found to be diploids, one
triploid and 14 tetraploids. Among the species A. stylosa A. reticulata
and A. species were dipliod, whereas A. vittata was found to be both
diploid and tetraploid and A. belladonna was found to have 3 races
namely diploid, triploid and tetraploid.

MATERIALS AND METHODS

The present study is based on 5 species and 45 garden cultivars of
Amaryllis growing at National Botanic Gardens, Lucknow. Majority of
the species and cultivars were introduced by the late Mr. S. Percy-Lan-
caster from Messers Chandra and Pradhan nurseries, Kalimpong (Sik-
kim). Besides this a large no. of hybrids raised by Percy-Liancaster
(Personal communication) at the (Royal) Agri-Horticultural Society,
Alipore (Calcutta) were also added. Further, in absence of a regular
name the cultivars were numbered.

Karyotypic analysis was made from root-tip mitosis. Fresh grow-
ing roots were collected and pretreated with aqueous saturated solution
of paradichlorobenzene at 15°C for 3-4 hours, followed by a thorough
wash in tap water and fixation in 1:3 acetic-alcohol for 24 hours. The
roots were subsequently heated in a mixture of 1 per cent aceto-lacmoid
and N.Hel (9:1) for few seconds and squashed in 1 per cent aceto-car-
mine. For preparing Photo idiogram, the individual chromosomes were
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Fig. 10. Mitotic complements of diploid (2n=22) species and cultivars
of Amaryllis (Sat. pairs are marked): (1) A. vittata; (2) A. belladonna,
(3) A. reticulata; (4) A. species; (5) cv.131; and (6) cv. 52.
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Fig. 11. Photo-idiograms of diploid (2n=22) species and cultivars of
Amaryllis (Nucleolar and heteromorphic pairs are marked): (7) Idiogram
of Amaryllis; (8) A. vittata; (9) A. belladonna; (10) A reticulata; (11) A.
species; (12) cv.131;.and (13) cv. 52.
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cut out from enlarged photomicrograph, matched and arranged in pairs,
whenever possible in descending order of their length. The ratio of long
and short arm (L/s) of the chromosome enabled the determination of
the centric position. The classification of chromosomes into matacentric
(V, 1:1), submetacentric (L, >1:1 - <1:3), subtelecentric (J, 1:3
- <1:0) and telocentric (I, 0:1) was based on the standards laid down
by the Battaglia (1955).

Meiosis was studied from pollen, mother cells for which young
floral buds were collected and fixed in the carnoy’s fluid (Darlington
and Lacour, 1947) for 24 hours then stored in 70 per cent aleohol in
refrigerator. After 2 days, material was squashed in 1 per cent iron-
acetocarmine. In Amaryllis, pollen mother cells undergo meiosis while
the scape is still hidden in the bulb and bulbs had to be cut in order to
fix young anthers, still one was mnot sure if the proper stages were
available. Therefore meiosis could be studied only in those taxa, where
good number of plants were available,

RESULTS

Karyotype: Somatic complements of the diploid species, Fig 10
(1-4), consist of 22 chromosomes which can be resolved in most cases
into 11 pairs. A basic karyotype, Fig. 11 (7), containing 2 chromo-
somes with median (V), 5 with submedian (i) and 4 with subterminal
(J) centromeres can be recognized, Fig. 11 (8-10) ; see Table I1. The basie
karyotype is shown in Fig. 11 (7) and chromosomes have been arranged
according to descending order and their length. It is evident from the
idiogram that chromosome Types 1, IT and III are comparatively long
and have submedian (L) centromeres, while Types IV, V, VI and VII
possess subterminal (J) centromere but differ in the size of long/short
arm ratio (Table II). Furthermore, among the short chromosomes,
Types IX and XTI possess a median (V) while Types VIII and X sub-
median (L) primary constriction. In the entire somatic complement
of 22 chromosomes, only 2 satellited chromosomes were observed. A
detailed analysis of the basic karyotype shows that the species can be
divided into 2 groups which differ in the location of centromere in the
VIIT pair. In A. vittata, Fig. 10 (1); Fig. 11 (8); A. belladonna, Fig.
10 (2); Fig. 11 (9), and A. reticulata, Fig. 10 (3); Fig. 11 (10), this
pair has centromere in median to submedian position, while in A.
species, Fig. 10 (4); Fig. 11 (11), it is highly subterminal in position.
Accordingly, the karyotype in A. belladonna, A. vittata and A. reti-
culate is rather uniform in comparison to 4. species and in particular
to A. stylosa. The last taxon possesses 2 heteromorphic pairs which
can be correlated with its being an interchange heterozygote (Narain,
1975).

The size of chromosomes varies in elemental species and cultivars.
In the diploids it varies from 4.57Y to 12.24Y whereas in tetraploids
from 3.71 to 10-67 Y. The longest pair is about 2.6 times longer than
the shortest pair in the karyotypes. Sometimes, in most of the taxa,
a minor but consistent difference in the size of the two members of a
chromosome pair has been noted. This difference in size, whenever,



52] PLANT LIFE 1977

i8

e

P *

St

21

Fig. 12. Male meiosis and pollen grain mitosis in diploid (n=11) species
and cultivars of Amaryllis. (Heteromorphic bivalents are marked)—(14)
A. vittata metaphase I, 11 IT; (15) A species metaphase I, ii II; (16) A. bella-
donna metaphase I, 11 IT; (17) Pollen grain mitosis of A. belladonna (n=11);
(18) cv. 26 metaphase I, 11 II; (19) cv. 18 metaphase I, 11 II; (20) cv. 88
metaphase I, 11 II; and (21) cv. 10 metaphase, I, 11 II.
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present was found between the length of short or long arms. Evidently,
the long/short arm ratio in the two members of the pair varies to a small
but perceptible degree (Table IT). .

Meiosts: Male meiosis was studied in A. wvittata, A. belladonna
and A. stylosa and A. species. Except in A. stylosa which is a translo-
cation heterozygote (Narain, 1975) all the rest show regular meiotic
behaviour and 11 bivalents were always observed, Fig. 12 (14-16). The
number of ring bivalents varies from 9 to 10, while those of rods from
2 to 1. Chiasmata frequency per cell ranges from 25.3+0.2 (A. bella-
donna) to 21.57%=0.34 (A. vittata) and 20.0+=0.26 (A. species) i.e. 2.3,
1.96 and 1.81 per bivalent respectively (Table IIT). Normal segrega-
tion of 11:11 chromosomes at anaphase I was regularly seen and no
bridges, laggards or other abnormalities were observed in any species.
Anaphase II and tetrad formation was normal with perfect pollen
grains. Pollen grain mitosis revealed the occurrence of the expected
number and morphology of chromosomes, Fig. 12 (17).

Pollen fertility in the elemental species is fairly high and ranges
from 56 to 80% except in A. species, which is totally male sterile but
fully female fertile. The size of pollen grains varies from 70.3Y to
75.04 4 and number of seeds per capsule ranges from 40-60.

GARDEN CULTIVARS

Forty five distinet horticultural varieties were included in the
present investigation. Majority of them are hybrid of complex origin
and due to the lack of adequate records, their exact ancestory could not
be ascentained. They may be at diploid, triploid or tetraploid level.

DIPLOIDS

Karyotype: Thirty cultivars out of the 45 studied were found to
be diploid with 2n=22 in their sematic complements, Fig. 10 (5,6)
and Fig. 11 (12,13). Actual arm ratios have been worked out in 24
cultivars and data are summarised in Table II. The basikaryotype of
4V -+ 10L -+ 8J is recognizable only in 29% of cultivars, while in the
remaining 71% there is a variable number of V and in particular L and
J chromosomes. The number of V chromosomes varied only in 3 culti-
vars (12.5%), out of which in 2, the number was 2 while in one it was
3 instead of the usual 4. On the other hand, the number of L. and J
chromosomes varied from 11 to 7 instead of the normal 10L: and 8J
chromosomes (Table II). Further, the 22 chromosomes do not fall in
11 hemomorphic pairs but there are 1 to 5 heteromorphic pairs
(Table IT).

Evidently, there is much karyotypic heteromorphicity in the garden
cultivars of amaryllis and broadly speaking two groups are recognizable.
In one group (e.g. ‘Achilles’ ev. 52, Fig. 10 (6) and Fig. 11 (13), the
karyotype though heteromorphic resembles A. belladonna type in as
much as the VIII pair is composed of chromosomes with median to
submedian centromeres. In the second group (like cv. 18) which con-
stitute the, Fig. 10 (5), bulk of cultivars, the karyotype is highly
heteromorphic with variable number of V, L and J chromosomes and
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VIII pair is always composed of one V or L and the other J chromo-
somes (Table IT).

Meiosis: Since meiosis takes place inside the bulb it could be
studied in such cultivars in which there were a reasonable number of
bulbs to spare. Nearly 20 analvsable pollen mother cells in each culti-
var were studied. The data are summarised in Table III. In general,
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Fig. 13. Male meiosis and pollen grain mitosis in diploid (n=11) species
and cultivars of Amaryllis (Heteromorphic bivalents are marked): (22) cv.
18. Anaphase I, 11:11 (Note late disjunction of one bivalent); (23) cv. 18.
Anaphase I, 11:11 (Note chromosome bridge without fragment); (24) cv. 26.
Anaphase I, 11:11 (Note bridge and non termalized Segment); (25) Mitotic
complement of triploid (2n=33) cultivar of Amaryllis (Sat. chromosomes
are marked); (26) cv. 35. Anaphase I, 22:22 (Note precocious division of
the bivalent); (27) cv. 1. Anaphase I, 22:22 (Note bridge and fragment),
and (28) cv. 16. Anaphase I, 22:22 (Note late disjunction in one IV).

there were 11 bivalents at metaphase I, some of them were rather
heteromorphie, Fig. 12 (18 to 21). This is expected on the basis of
karyotypic heterogeneity. There is considerable variation in number of
chiasmata per cell. The maximum being 27.0 = 0.42 (which is even
more than the species in cv. 17) to 18.4 = 0.33 in cv. 18, which is one



THE AMARYLLIS YEAR BOOK [57

of the more karyotypically heteromorphic cultivars. Other cultivars
fall in between (Table I1I). There was regular segregation of 11:11
at anaphase I, in most cases. However, cv. 18 was characterised by
bridges without fragments, Fig. 13 (22-24) and such other abnormali-
ties as laggards. Such bridges appear to be result of nonterminalization.
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Fig. 14. Mitotic complement of tetraploid (2n=44) species and cultivars.
(Sat. pairs are marked): (29) A. vittata; (30) A. belladonna; (31) cv. 1;
(32) cv. 9; and (33) cv. 93.

There is a great variation in the range of pollen fertility which
varies from 20.0 to 64.0%. The number of seeds per capsule varies
from 15-45 but the germination is poor and very few seeds are viable.
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TRIPLOID

Karyotype: Only cv. 110 is a triploid with 2n=33, Fig. 13 (25);
the somatic complement of 33 chromosomes is composed of 6V and 15L
+ 12J chromosomes, Fig. 15 (34); (Table II) indicating that the basic
karyotype of 2V + 5L - 4J is represented thrice. However, an analysis
of the arm ratio shows that, of the three sets, two are rather homologus
and the third differs at least in some of the chromosomes. As expected,
there are 3 satellited chromosomes (Table IT).

Meiosis: Meiotic analysis of the triploid cultivar has shown a
preponderance of trivalent configurations both at diakensis and meta-
phase I, Fig. 16 (40-43). These range from 11 IIT to 6 TIT +5 1T + 51,
Fig. 16 (40 to 43), Table IV. The former are present in 40% cells.
The average number of trivalents is 9.75 = 0.41 associated with a rela-
tively low number of bivalents (1.15 = 0.40) and univalents (1.45 =%
0.71). The meiosis has autoploid characters and anaphase I was char-
acterised by unequal segregation, ranging from 16:17 in 80% cells to
15: 18 and 14: 19 in the remaining 20% of cells. Nearly 46% pollen
found stainable but the taxon N is otherwise both pollen and seed
sterile.

TETRAPLOIDS

Karyotype: Fourteen cultivars including those referable to A.
vittata and A. belladonna are tetraploids (2n=—44). Analysis of soma-
tic chromosomes of A. vittata, Fig. 14 (29) & Fig. 15 (35) and A. bella-
donna, Fig. 14 (30) and Fig. 15 (36), shows that the basie karyotype
of 2V 4 5L + 4J is represented four times. However, contrary to the
expected number of 4 satellites, there are only 2 satellited chromosomes.
These are situated on the short arms of the two subterminal chromo-
somes. In the remaining 11 cultivars, analysis of somatic chromosomes
has shown that the basic karyotype may or may not be recognizable,
Fig. 14 (31 to 33) and Fig. 15 (37 to 39) and Table II. One of the
chief reasons for heteromorphicity is that instead of 4 chromosomes of
each of the 11 types of chromosomes there may be 2 or 6 (Table II).
Furthermore, the arm ratio of a particular chromosome type may differ
probably indicating that they came from different parents.

Mevosis: Meiotic analysis of 10 tetraploid taxa has been presented
in the Table V. The species and some cultivars possess relatively higher
quadrivalent frequency 9.4 = 0.61 to 5.6 = 0.26 per cell with a range
of 1 to 11. The remaining chromosomes form bivalents, there being
no univalents, Table V, Fig. 16 (44, 45,47). However, on the other
extreme, there are cultivars where the frequency of quadrivalents goes
down from 4.75*=0.32 to 2.8 =0.18 per cell accompanied by 4.0
=+ 0.20 to 6.4 = 0.40 univalents, Fig. 16 (46). The range of quadriva-
lents in the latter is only 2 to 6. These results indicate that while some
cultivars show more autoploid characters, others are segmental alloploid
in character.

The chiasmata frequency varies from 41.0 =0.27 to 48.0 = 0.46
per cell in the first group, while from 37.6 = 0.19 to 42.0 = 0.39 in the
latter. The highest number of chiasmata (48.0 = 0.46 per cell) was
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found in ev. 27, which had the maximum average number of quadriva-
lents (9.4 = 0.61) per cell; whereas the lowest number was 37.6 = 0.10
per cell in which case there were 4-8 (6.4 = 0.40) univalents (Table V).
Quadrivalents and bivalents disjunct regularly at anaphase I while
in the cultivars with univalents there is random distribution of univa-
lents which causes a numerical difference in the daughter cells. The
lagging univalents have a tendency to divide, Fig. 13 (26 to 28), leading
to irregular anaphases often accompanied with bridges and fragments.
Pollen stainability in cultivars with higher frequency of quadriva-
lents, varies between 80 to 90%, while those with univalents it is from
30 to 54%. Similarly seed setting was much more higher in former

than the latter. The size of pollen grains on an average was found to
be 101.0.

3

S

Fig. 15. Photo-idiograms of triploid (2n=33) and (2n=44) species and
cultivars: (34) cv. 110 (2n=33); (35) A. vittata; (36) A. belladonna; (37)
ev. 1; (38) cv. 9; and (39) cv. 93.

NUCLEOLAR CHROMOSOMES

Several authors (Inariyama, 1937; Baldwin and Speese, 1947;
Ficker, 1951; Schmidhauser, 1954) have not recorded nucleolar chromo-
somes in Amaryllis. Sato (1938) studied A. wvittate and A. rutile and
observed only one satellited chromosome in an entire complement of 44
chromosomes. The satellite was situated on the long arm of submedian
chromosomes.

In the present investigation, nucleolar organisers in Amarylls
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Fig. 16. Male meiosis in triploid (2n=33) and tetraploid (2n=44) species
and cultivars of Amaryllis: (40) Diakinesis (Note nucleolar 11 III organisor
is associated with trivalent); (42) Metaphase I 11 III; (41 and 43) 18 III 4
3 IT 4 31; (44) 27 Metaphase I, 10 IV 4 2 II; (45) cv. 25. Metaphase I, 6
IV + 10 II; (46) cv. 1. Metaphase I, 3 IV 4 14 II 4+ 4 I; and (47) cv. 16
Metaphase I, 9 IV 4 4 II.
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species have been observed in the form of both satellites as well as
secondary constrictions. Satellited chromosomes were much common
being found in the majority of the cultivars and are located on the
shorter arms of the subterminal (J) chromosomes. .

Mookerjea (1955) and Sharma and Jash (1958) have not found
satellites but have observed consistently much higher number (8-9) of
secondarily constricted chromosomes. However, in the present investi-
gation, neither in the diploids nor polyploids there were found more
than 2 satellited or secondarily constricted chromosomes except in one
triploid cultivar where three chromosomes were found with satellites.
Furthermore, while the satellites are situated on the short arm of sub-
terminal chromosome, secondary constrictions were found in the longer
arms of first pair of chromosomes in cv. ‘Achilles’, Fig. 10 (6) and
Fig. 11 (13), with submedian centromere.

DISCUSSION

Out of 67 species belonging to the genus Amaryllis 22 have been
studied so far cytologically (Table I). In addition, 50 cultivars of
garden Amaryllis have also been studied. These data are summarised
in Table I. to V. A perusal of the same shows that the genus is mono-
basic (x=11), the polyploids ranging from 3x to 7x are all based on
this number. The only exception is A. eulice which has 2n—23
(Schmidhauser, 1954). This species evidently may be 2x + 1 in con-
stitution and does not represent a new basic number.

The present results together with some of the earlier accounts
(Table I) reveal the existence of a basic karyotype of 11 chromosomes
composed of 3 medium to large submedian, 4 medium subterminal and 4
small median to submedian chromosomes. The basis karyotype is often
recognizable even at triploid and tetraploid levels. However the only
exception is A. species, in which case VIII pair is highly subterminal
instead of median to submedian in A. belladonna and other taxa.
Coupled with such a cytological divergence, 4. species is distinetive be-
cause flower is narrow, long and bell shaped in appearance. Tepal
tube is very long (8-10cm) and perianth is equal, white and obovate.
In contrast, A. vittata, A. belladonna and A. reticulata have flattened
open faced flowers, with short tepal tube (1 to 3em) and six unequal,
broad and lancee—ovate to obovate perianth in variable colours. In
A. species only 2-4 deformed anthers are produced which never dehisce.
Filament and styles are shorter and remain inside the perigone. The
ovary is normal and produces fruits whenever pollen is applied artifi-
cially. The morphological characteristics shows that A. species belongs
to subgenus Macropodastrum of the genus Amaryllis (Traub, 1958).

There is also a general decrease in chromosome size with increase in
ploidy level. However, at any one level the longest chromosome pair
is about 2.6 times longer than the smallest pair in a complement. De-
crease in size with increase in level of ploidy has been recorded in a
number of genera like Allium (Ved Brat, 1965) Crinum (Raina and
Khoshoo, 1971), ete. According to Darlington (1963) this tendency
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helps to resolve nucleolar-cytoplasm ratio near the diploid level and
may be due to decrease in level of polynemy (Darlington 1958) or loss
of duplicate material.

One of the significant markers in chromosomes is the position of
centromere. Based on this, arm ratios were calculated for each chromo-
somes and Zygotic complements were resolved on the basis of length of
chromosomes and the arm ratio. On this basis, complements of the
diploid species more often resolved in more or less 11 homomorphic
pairs. However, in the complement of many of the diploid cultivars
there is a varying number of heteromorphic pairs, often one such pair
is nucleolar. Karyotypic analysis of cv. 18 and large number of culti-
vars (Table IT) indicates that they possess an intermediate complement
of two basikaryotypes.

Two genomes A (2V45L-+44J) and B (2V-4+4L4-5J) as repre-
sented by A. belladonna and A. species or their allies appear to have
been involved in the origin of the cultivars. If the two haploid genomes
are compounded, the resultant diploid complement tallies, on karyo-
morphological grounds, with the karyotype of the cultivars. Karyo-
typic heterozygosity was also found in the natural populations of A.
elegams (Hippeastrum solandriflorum) by Baldwin and Speese (1947)
and in the five progeny plants they found only one was homomorphic.
Such heteromorphicity can easily come about by hybridization involving
taxa with chromosomes differing in arm ratios. Alternatively, they may
be the result of karyotypic alterations like unequal interchanges in-
volving non-homologous chromosomes or para- and pericentic inver-
sions. An analysis of meiosis of some of the taxa like A. stylosa
(Narain 1975) shows quite clearly the role of interchanges.

Another important marker of chromosome complement is the
number and location of nucleolar organisers, which as shown by the
present and Sato’s (1938) investigations are generally in the form of
satellites located on the short arm of one of the subterminal chromosome
pairs. Only in one cultivar (‘Achilles’) the nucleolar organisers were
found in the form of a pair of secondary constrictions located in the
long arm of the longest submedian pair of chromosomes. The number
of the nucleolar organiser does not increase with the polidy level. In
fact, in the triploid taxon 3 chromosomes were satellited, while
tetraploids generally retained the same number as the diploids. This
together with the karyotypic heteromorphicity may again mean the
involvement of hybridization in the origin of the polyploid amaryllis
in which case a genome with stronger satellites suppressed the one with
a weaker one i.e. the phenomenon of amphiplasty (Navashin, 1934).
If such polyploids were autoploid, they would have had a number of
nucleolar organisers commensurate to the level of ploidy.

Meiotic analysis of species and cultivars at diploid, triploid and
tetraploid levels shows that chromosomes associate as bivalents, triva-
lents and quadrivalents, respectively. All the diploid cultivars in-
vestigated exhibit complete pairing associated with varying degree of
sterility. The solitary triploid shows some differentiation into AAB on
the basis of karyotypic analysis. Predominant trivalent formation in
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triploid and quadrivalents in tetraploids would indicate autoploid
characteristics. There are some tetraploid cultivars in which frequency
and range of quadrivalents is low, indicating that they may be seg-
mental allotetraploid. That hybridization has been' involved in the
origin of the diploid, triploid and tetraploid cultivars is well known
and is apparent from the karyotypic analysis. However, the character,
of meiosis in all the cultivars shows that differentiation between the
parental genomes is weak resulting in bivalents in diploid, trivalents
in triploid and quadrivalents in tetraploid, cultivars. The only evidence
of some difference of genomes is found in a few tetraploid cultivars in
which quadrivalent frequency is lower and is associated with increase
in number of univalents. It looks that the genomes in this genus have
not differentiated, sufficiently so that polyploids, natural or artificial,
have still segmental allo-or autoploid characters. Thus external sta-
bility of karyotype by way of similar morphology reflects in this case
internal homology except in cases like A. stylosa where interchanges
have taken place.
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