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planted nearly throughout the New World, allowing populations to
again build up in areas which had seen relatively few humans for
millenia. The coming of the Hohokam to southern Arizona seems to
be correlated with this process, as does the development of the Pueblo
villages of New Mexico. Corn was extremely important to the Maya,
the Aztecs and the Incas.
Botanically, corn has been an enigma. Why is it never found in
natural wild populations? The ear of corn has no equivalent in the
plant kingdom. Although corn is obviously a member of the grass
family )Gramineae), other grasses such as wheat, rice, barley, rye and
oats bear single grains, never clustered together by hundreds on a cob!
To add further mystery to the situation, there is one wild grass which
seems virtually identical with corn, but which lacks corn ears!
Recently a theory has been outlined which seems to surmount
age -old morphologic problems of relating corn to its wild relatives.
With the renewed interest in this subject at the University of Wicsonsin Herbarium in the 1960's and 1970's, theories commonly accepted
by encyclopedias and textbooks were questioned and fresh field work
was stimulated. The discovery of Zea diploperennis with germplasm
of potentially great value for improving corn and making it resistant
to disease, is one tangible result. The article below is intended to take
the reader through a brief history of man's understanding of corn in
relation to its wild relatives, -and to set the stage for the article by
L.R. Nault and W.R. Findley on Zea diploperennis (Desert Plants: this
issue).

Introduction
In ten years, on November 6, 1992, we will celebrate the
500th anniversary of the discovery of corn in the New World

by Christopher Columbus. Once having reached the New
World, discovery of corn was no difficult matter at all, -it was

Editor's Note
Paul Martin has suggested that the coming of man to North America across the Bering Straits, little over 10,000 years ago, resulted in
the catastrophic demise of the New World megafauna. The large wild
beasts, unlike the hunt -wary ones of the Old World, were easy game

for a hunting culture which feasted its way to the tip of South
America in a brief 1,000 year period.
At Ed Lehner s southern Arizona ranch archaeologists found bones

of mammoths with intricately chipped stone spear -points still in
place. By studying similar sites throughout the New World it has
been ascertained that all fall into that brief 1,000 year period when

already the mainstay of a majority of the inhabitants of the
Americas. Indeed, all of the present -day major types of corn
were already developed and were being put to specific uses, sweet corn, flint corn, dent corn, flour corn and pop corn.
What is a bit strange, perhaps, is that Columbus made only
passing mention of corn in his journal. Also a bit strange by
our standards, the English herbalist Gerarde in 1597, after
cultivation of corn had spread throughout Europe, wrote that
"... it nourisheth but little, and is of hard and evil digestion, a
more convenient food for swine than for men."
Today we recognize corn as the golden cereal from which
the wealth of the United States has come. We have yet to find
a more efficient plant at fixing the energy of the sun by means

of photosynthesis. About 5.5 billion bushels are

pro-

duced annually in the United States, equivalent to more than
15 million bushels per day, more than three times our production of wheat.
Although we eat roasting ears, creamed corn, tacos, popcorn, corn bread and Fritos directly, it has been estimated that

man was eating his way south, always moving on as the animals were

we eat perhaps a pound of corn at each meal in the transformed

eaten up. The North American megafauna was eaten by man and
made extinct in only 1,000 years!
But this brought yet another catastrophe: without the easy source

year.

of meat, how was the human population in the New World to survive?
In the desert regions of the New World, dry caves have been found in
which, amid the dust of the millenia, are found fragments from man's

menus of the past, crumbs falling from the table, so to speak
)although in most instances there was not yet a table), which help us
reconstruct man's diet.
Man could survive in the better -watered areas of the American
tropics by foraging on leaves and tubers, nuts and berries. After all,
vegetation was rank and temperatures warm. But as population pressures must have again increased, man seems to have spread in increasing numbers into the arid valleys.
We are finding that corn (Zea mays) became an extremely important food. It was not only grown in the tropics, but was taken to be

substance of beef or pork, eggs, milk, butter, or other foods.
The world corn crop is said to be worth 40 billion dollars per
Since corn is such an important plant in the economy of the

United States, we might suppose that its biology by now
would be well known and its relations with congeners thoroughly studied with a view to genetically improving the
crop. Nothing could be further from the truth. If corn has been
domesticated for 5,000 years, we have seen fully 1 /10 of this

period since the time of Columbus. Have we used this precious period to preserve the genetic diversity of the crop?
Although plants must have a high degree of fitness for the
present environment, their populations must also exhibit a

degree of flexibility to cope with changes in that
environment.
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The Genetic Vulnerability of Commercial Corn
Lines

Extensive breeding programs in the United States have
been aimed at developing inbred lines through selfing and
subsequently selecting from descendants of crosses with a
few old well- established inbred lines, resulting in a distinct
loss of variability in the breeding stock.
Hybrid seed for planting would normally be produced by
crossing two inbred lines in isolation from other corn and
with careful detasseling of female plants to prevent self pollination. Cytoplasmic male sterility was discovered in a
Texas corn line and eventually restorer genes were found
which would restore male fertility in this line. To eliminate
labor costs of detasseling, inbred lines were backcrossed to
plants having the Texas cytoplasmic sterility. By the late

1960's virtually all commercial corn production
in the United States was based on lines incorporating Texas cytoplasmic sterility, a dangerous
situation because of the reduction in variability.
Recently botanist J.L. Brewbaker has proposed that the
downfall of the great Mayan Civilization came when leafhoppers dispersed by high -altitude air currents brought a
virus to the Mayan fields which literally and almost overnight wiped out the non -immune race of corn which had been
the mainstay of their culture. Something similar almost happened in the United States. In the summer of 1970 a mutant

form of the Southern Leaf Blight Fungus, Race T of Hel-
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selected progeny having the most corn -like traits and planted
these for the next generation, doing this through a series of 18
generations, at which point he announced (to be published far
and wide in the newspapers of the day) that he had obtained

true corn. Unfortunately, no one else could duplicate this
superhuman feat. Eventually it was shown that Burbank had
started not with teosinte, but with a corn -teosinte hybrid!

Stimulation of Research by Edgar Anderson
Edgar Anderson was the father of the concept of "introgressive hybridization," a process widely believed in by American

plant taxonomists and widely incorporated into their
theories and research projects. Decades ago, with Hugh
Cutler, he brought the principles of population biology to

indigenous corn fields in an attempt to understand and
explain the variation. Anderson became famous at the
Missouri Botanical Garden for his influence on plant
taxonomy in America. He also authored a work entitled Corn
Before Columbus in 1947.
While a student at Harvard University in the 1920's, Anderson had a roommate named Paul Mangelsdorf and they talked
freely about corn. Although Mangelsdorf later became famous for the theory that teosinte had derived from hybridization
of corn with the grass Tripsacum, both Anderson and Man -

gelsdorf independently acknowledged that the theory had
originated with Anderson rather than Mangelsdorf.

minthosporium maydis, spread north across the Uni-

Hugh Iltis, who had "learned at the feet of Edgar Anderson"
while a student at the Missouri Botanical Garden after World

ted States at the rate of 50 miles or more a day, attacking

War II, has in recent years been a champion of "the great

ity factors in their makeup.

taxonomic potential of the much -neglected tassel in
delimiting maize races and evolution," attributing this
concept to Anderson. Iltis nevertheless has been an

all plants having Texas cytoplasmic male sterilAlthough commercial corn lines have been improved somewhat since this near -disaster, most of the world's corn produc-

tion is still based on derivatives of Corn Belt dents which
were originally developed by crossing only 2 of the 200 or so
New World races of corn. In a striking reversal of this trend,
L.R. Nault and W.R. Findley (Desert Plants, this issue) seem to
be successfully incorporating germplasm of the recently dis-

covered Zea diploperennis into Corn Belt types to bring

outspoken critic of the corn x Tripsacum = teosinte theory.
An exceptionally strong respect for Anderson's methodologies
has been acknowledged by Iltis when he writes that his own
theories "... tend to vindicate the genius of Edgar Anderson .."

Cytogenetic Studies by George Beadle
Although Iltis may have been the most outspoken critic of

immunity to viral disease.

a corn x Tripsacum = teosinte hypothesis, he was not the

Teocintli of the Aztecs

first. Long before George Beadle became a Nobel Laureate and
President of the University of Chicago, indeed while he was

spoken with more than a little respect. In Spanish the terms
madre de maiz = "mother of corn" or maicillo = "little corn"

still a graduate student in 1932, he published with his major
professor R.A. Emerson a detailed 5 -year study of hybrids
between corn and teosinte. Far from concluding that teosinte
had any relationship whatsoever with Tripsacum, they concluded that corn and teosinte, although grossly different in
morphology of the ear, were genetically almost identical, essentially the same species! Teosinte was the wild form of

are used.

corn.

In 1967 H. Garrison Wilkes produced the monumental
monograph Teosinte: The Closest Relative of Maize. The
large -fruited Valley of Mexico race of teosinte known as
"Chalco" was seen to be similar to races of corn such as

The Tripartite Hypothesis of Paul Mangelsdorf
and Robert Reeves

Today in Mexico there are wild grasses bearing the name
teocintli in Nahuatl, a still -living tongue in the Uto- Aztecan
family of languages, indeed the same Nahuatl which was the

language of the Aztecs themselves. Translated, teocintli
means "grain of the gods, " -certainly a venerable name

"Conico" or "Palomero Toluqueño" of the same region in hav-

ing very hairy, dark red -purple leaf sheaths, but this was
explained as due to mimicry. Wilkes did not feel that corn
was descended from teocintli.

Luther Burbank's Claim of Obtaining Corn From
Teosinte in 18 Generations
In 1903 Luther Burbank determined to prove that artificial
selection of teosinte could produce corn. He planted seeds,

A hypothesis for the origin of corn was published by Man gelsdorf and Reeves in 1939. It had three parts: 1 the ancestor
of modern corn was an extinct pod -pop corn, i.e. a popcorn in

which each grain was enclosed in a pod or chaffy shell; 2)
corn x Tripsacum = teosinte; 3) teosinte backcrossed with
corn to give many characteristics to modern corn races.
On the strength of the tripartite hypothesis, Mangelsdorf
was given perhaps the most distinguished plant science professorship in the nation, the chair of botany at the Botanical
Museum of Harvard University. Here he presided over a
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A collection of fruiting inflorescences ( "ears') of the Chalco

variety of teosinte (Iltis & Doebley #10P) taken east of
Ixtapaluca in the Valley of Mexico, Estado of Mexico, where
it was growing as a weed in a rice field. Since this type of
teosinte is found only in weedy or cultivated places it was
once thought to be a weedy derivative of corn or a hybrid of
corn with a weedy grass, rather than being an ancestor of
corn. It could, however, have been an aboriginal occupant of
the valley when the ecology was more pristine; in all fairness

it should be pointed out that all habitats in the Valley of
Mexico are now weedy or cultivated. Photo by Hugh H. Iltis.
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Golden Age of the Tripartite Hypothesis, publishing nearly
100 papers to support the hypothesis. Encyclopedias and textbooks widely accepted his version of the origin of corn, even
to the point of occasionally forgetting that it was hypothesis,
not necessarily fact. Professors around the world taught it to
their students as the way in which things had happened. After
all, wasn't this proven long ago?

Excavations by Herbert Dick and Richard
MacNeish
In

1948,

excavators led by graduate student Herbert W.

Dick of Harvard removed corn cobs and other parts from Bat
Cave, a prehistoric site in New Mexico near the Arizona line.

Apparently the detritus and artifacts removed were segregated by artificial rather than natural strata and carbon was
"pooled" for carbon-14 readings, leading some persons to question the results. In a 1950 paper in Scientific American, Man -

gelsdorf published a photograph of the Bat Cave corn kernels
neatly arranged in rows by age showing "rapid evolution." He
interpreted the corn in the lowest layers to be both a pod -corn
and a pop -corn, strengthening his tripartite hypothesis. He
illustrated a Bat Cave cob as the "oldest ear of corn" known,
dating it to 2,000 B.C. or about 3,900 years old.
Richard MacNeish also became interested in archaeological plant remains from dry caves. In 1964 he brought back to
Harvard some 23,000 specimens of corn from caves at Tehuacán in south -central Mexico. Working with Walton Galinat,
Mangelsdorf and MacNeish concluded that indeed the lower
levels had a primitive pop -corn which was also a pod -corn,
further proving the tripartite hypothesis. But whereas the Bat
Cave corn had been thought to be well on the way to domestication, the primitive corn in the lower levels at Tehuacán was
thought to be wild.

New Light on Aboriginal Use of Zea
One objection to the theory that corn was derived from teosinte had been that teosinte, being inedible, would never have

been gathered by prehistoric peoples. Starting with this
assumption, there would be no occasion for man to have
practiced artificial selection, in Mangelsdorf's viewpoint. Beadle countered this assumption in a 1939 paper by telling how
he had been able to pop teosinte grains, a process which made
them much more edible.

More recently, Hugh Iltis has photographed children in
Mexico chewing stems of Zea more or less like sugarcane is
chewed elsewhere, this suggesting one important aboriginal
use. He also points out that numerous quids of chewed Zea
were found in the Tehuacañ caves.

The 80,000- Year -Old Corn Pollen of Elso Barghoorn
During the 1950's drill cores in the Valley of Mexico
yielded soil samples, taken at a depth of 200 feet, which bore
fossil pollen. Pollen samples were sent to Elso Barghoorn, a

colleague of Mangelsdorf's at Harvard, for identification.
Were the pollen grains from teosinte or corn? Barghoorn
unequivocally identified them as corn on the basis of size.
Dr. Hugh H. Iltis, Professor of Botany at the University of
Wisconsin at Madison, armed with a tool of the trade for the
botanical explorer and standing next to an over -mature plant
of Zea diploperennis with ripe seeds at Zarza Mora in the
Sierra de Manantlarí near Las joyas, Jalisco, Mexico. Photo by
Michael Nee, Field Museum of Natural History, Chicago.

The depth from which they came indicated an age of 80,000
years. This helped further prove the tripartite hypothesis, for
here was a prehistoric corn tens of thousands of years older
than man's entry into the New World from Asia! The 80,000

year old date has now been questioned because of earth
slumping. What's more, E. B. Kurtz, J. L. Livermore and H.
Tucker showed that pollen grains in Zea varied in size with
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Children chewing sweet stems of Zea (either corn or
teosinte) southeast of Chalco on the road to Amecameca
near the edge of the Valley of Mexico, Estado de Mexico. It is

suggested that green inflorescences or sweet stems
of wild Zea were of much more importance as food for
prehistoric man originally than was the ripe grain, the latter
becoming progressively more important only with the
feminization of the apical male inflorescences (tassels) of
primary lateral branches and the development of the massive
ear of modern corn. It is notable in this regard that in dry
caves near Tehuacañ in southern Mexico, 7,000 year old Zea

is found with an abundance of quids of chewed stems.
Photo by Hugh H. Iltis.

changes in climate, humidity and day length and demon-.
strated that there was a significant overlap in size between
pollen grains of teosinte and corn.

The 1969 "Origin of Corn Conference" at Urbana,

Illinois

At this historic conference the leading researchers on Zea
relationships were all present, -Paul Mangelsdorf, George
Beadle, H. Garrison Wilkes, Hugh H. Iltis, Walton Galinat,
Jack Harlan, Jan deWet, and many others. Several had come

loaded with evidence to shoot down the tripartite
hypothesis. In order to achieve an unequivocal conclusion

from the conference, and perhaps with a little malice
aforethought, Iltis was chosen to deliver the summarizing
address. Not only did the conference "kick the bucket over"
on the tripartite hypothesis, but Mangelsdorf, somewhat

inflamed by Iltis' straightforward summary, left the
conference in a huff.

The Embarassing Electron Micrographs of
Umesh Banerjee

Recoiling from the 1969 conference, Mangelsdorf laid
plans for a grand comeback. He still considered the 80,000
year old pollen to represent powerful evidence in favor of the
tripartite theory. Perhaps by using the electron microscope
the hypothesis could be vindicated once and for all. In 1972 a
PhD student at Harvard, Umesh Banerjee, working with Elso
Barghoorn, conducted electron microscope studies of the
pollen of corn, teosinte and Tripsacum.
Unfortunately, the micrographs showed that spinules of

the pollen grains of corn and teosinte were uniformly
distributed, whereas those of Tripsacum were clumped.
Hybrids of corn with Tripsacum were intermediate, as were

derivatives and backcrosses having as little as one
Tripsacum chromosome. Mangelsdorf finally accepted this
evidence as conclusive proof that the tripartite hypothesis
was wrong in saying that teosinte arose from hybridization
between corn and Tripsacum.
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Two types of Zea from Amecameca in central Mexico. On

the left is Chalco teosinte (Zea mays mexicana) which
is easily edible only in the form of green
inflorescences and sweet stems. On the right is

Conico corn (Zea mays mays) with typical coneshaped ears resulting from heavy loading of nutrients in an
ascending geometric pattern. The ears of corn may have
arisen through a hypothetical hormonal shift which resulted
in feminization of the apical male inflorescences (tassels) of

Rediscovery of Zea perennis by Rafael Guzman
In

1910 Dr. Albert Hitchcock of the Smithsonian

Institution discovered a perennial teosinte near a railroad
station in the state of Jalisco, Mexico. It proved to be a
tetraploid which would not interbreed with diploid teosinte
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primary lateral branches of primitive Zea, suppression of the
lateral female ears and a sudden dramatic re- allocation of
nutrient resources to cause a polystichous apical meristem
by condensation -twisting through slippage of rachid initials
early in ontogeny. If this is so, then traditionally accepted
homologies of structure between teosinte ears and corn ears
are incorrect and Chalco teosinte may indeed be ancestral to
modern corn. Photo by Hugh H. Iltis.

or with corn. This perennial Zea was not seen in the wild after
1921 by botanists and was considered to be extinct in nature.

Iltis searched in vain for it in 1960 at the locality of its
original discovery. In 1972 he attended the First Latin
American Botanical Congress and among other things

(7)

The New Year's card that started it all,-sent in 1976 to
Doctora Maria Luz Puga, Professor of Botany at the
University of Guadalajara. The card and its statement

this tetrapk,la spircies were sent to Dr. Iltis in
grovving from these see;1,:
The
had foil a Wild 20-chroinwzome pcnníth reLit»,C

cseinct in the wild" induced her to encourage her student

wh

R.Ofc;r:/ (AZ1211112 tO successfully rediscover Zea perennis

diploperennis by Iltis and is associates.

the wild. Seeds from a second population suspected of be;

!1.-itirely new to

rkure,! Zea

i.

L,rn
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The "Four Maizeteers," left to right: John Doebley, Rafael
Guzmán, Maria Luz Puga and Hugh H. Iltis, standing in a

population of 40- chromosome perennial Zea. Photo
by Hugh H. Iltis.

pleaded for local botanists to search out the rare plant so that
its habitat could be studied and preserved. Among several
persons attending the conference he met Doctora Maria Luz
Puga, a botany professor at the University of Guadalajara.
In 1976 a New Year's card sent to Dr. Puga by Iltis depicted
Zea perennis. The statement on the card "extinct in the wild"

induced her to encourage her students, including Rafael
Guzmán, to look for this plant in Jalisco. The drawing on the

card made a perfect sample of what to look for. Guzmán
eventually found the plant and grew it at the University.

Description of a New Diploid Perennial Zea by
Hugh Iltis and Associates
At the University of Guadalajara, a fellow student
recognized Guzman's teosinte as a plant common near his
home village. Guzmán went there and found the annual Zea
mays ssp. mexicana. But while he collected the seeds, an old
man on a mule told him that much more of such maicillo grew

a day away on top of a high "sierra." Persistent to a fault,
Guzmán departed for the sierra and found a large stand of
what he thought was Zea perennis. Seeds of these latter
plants sent to Madison, Wisconsin grew into plants which
were indeed perennial but which were diploid, not tetraploid
as in Zea perennis. Iltis and his associates, John Doebley and

Batia Pazy, as well as Guzmán, studied these plants and
determined that they represented a new species hitherto

unknown to science, naming them Zea diploperennis in the
journal Science.

Use of Zea diploperennis in Breeding Programs
of Paul Mangelsdorf and 'Julian Camara Hernandez
In the original description of diploperennial teosinte, Iltis

suggested that it "should provide geneticists with a
potentially valuable source of germplasm, and may lead to
the development of perennial maize." At the advanced age of
80 years, Paul Mangelsdorf determined to interbreed Z.
diploperennis with what he considered a primitive form of
Mexican popcorn with hard seed casings.
To hasten the research by obtaining two generations a

year, the seed was airlifted between North and South
America, with Professor Julian Camara -Hernandez of the
University of Buenos Aires cooperating. Seeds were planted
in Argentina, Florida, Texas and North Carolina. Some of the
perennial hybrids in Argentina have already survived three
seasons and are seven feet tall.
H. Garrison Wilkes, now a professor at the University of

Massachusetts, believes that perennial corn will become a
key pasture crop in warm -winter regions, particularly in
developing countries where annual races are poor producers.

Perennial popcorn or perennial sweet corn used in

landscaping might be just the thing for the home -owner who
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doesn't want to replant each year and doesn't need a whole
field of plants. Perennial corn, with its extensive root system,
also might protect the land from erosion.

Taxonomic and Morphologic Studies of Zea by
John Doebley and Hugh Iltis
Zea has recently been treated by Doebley and Iltis as having

four species, the section Luxuriantes containing Z. diploperennis, Z. perennis and Z. luxurians and the section Zea

containing the single species Zea mays. Within Zea
mays,three subspecies are recognized: parviglumis, mexicana

and mays. The former two are teosintes, the latter corn.
Morphological variation in ssp. mexicana and spp.
parviglumis was reported on at the 1981 AIBS meetings by
John Doebley. Variation is correlated with temperature,
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McClintock has identified genetic elements in corn which

not only can move from site to site but which turn other
genes on and off. Meanwhile, Monod and Jacob discovered
that regulatory genes could also turn off and on genes responsible for synthesis of specific enzymes in E. coli. McClintock's work indicated that extracellular processes (i.e. those

related to development and maturation) triggered actual
changes in the arrangement of chromosomal DNA in corn.
She suggested that "transposition" be added to the vocabulary
of genetics, making a trilogy of "transduction, transformation
and transposition."
Soon transposable elements were discovered by molecular

geneticists in bacteria as well, the concept becoming so

and those with smaller spikelets and fruitcases in wet sites.
Plants with dark red, densely pilose sheaths were found to
occur in relatively cool sites, and those with green, glabrous
sheaths in warmer sites.
Within subspecies parviglumis, at least, plants with large
leaves tend to occur in wet, long- seasoned sites and those
with smaller leaves in drier, shorter -seasoned localities.
Introgression from corn (ssp. mays) does not appear to have

respectable that the 1980 Cold Springs Harbor Symposium
was devoted to the topic of movable genetic elements. Underlying this entire concept is a feeling among researchers that if
identifiable elements are indeed turning genes on and off (and
this now seems indisputable), then there must be a powerful
feedback mechanism, -with the level of development of an
organ or organism playing a key role in just which signals are
sent to which DNA molecules in which parts of the organism
at which times.
The CSTT concept of Iltis explains how a quantum change
in morphology of Zea could yet correspond to only a minute
genetic and taxonomic difference. Taking the proposal of Iltis

greatly affected the pattern of morphological variation

a little bit further, it might be suggested [although not

within the two wild subspecies.

proposed in these terms by [ltis] that the change from teosinte
to corn may have come when the signals going to the DNA
somehow underwent mutation, -that corn is not the result of
a step -by -step accumulation of single -gene mutations, but
rather represents a gross re- expression of existing mutations,

rainfall and length of growing season. Plants with large
fruitcases and male spikelets were found to occur in dry sites,

The Catastrophic Sexual Transmutation Theory
(CSTT)
The CSTT proposed by Iltis in 1979 suggests that the corn
ear is the feminized central spike of the tassel terminating the

primary lateral teosinte branches. By this theory, although
teosinte is ancestral to corn, the teosinte ear is not directly
ancestral to the corn ear. The catastrophic changes in resource
allocation suppressed the teosinte ears while drawing all nu-

trients of the branch system to the new corn ear.
By their terminal position with pairs of soft -glumed spike lets, tassel spikes were pre- adapted to turn into corn ears with

many paired free grains. The now nutrient overloaded terminal female apical meristem became polystichous by condensation twisting. Selection of cultivar attributes by humans
soon followed. The CSTT is related to branch condensation,
but whether as cause or effect is unknown.
The extent to which mutagenic agencies, cold, viruses,

-in his terminology "transmutation" has occurred. In this
case, rather than observing a gross number of changes in the
DNA itself, we may be witnessing a single gross mutation in
the pattern of signals going to the DNA. Could some timing
chain mechanism have slipped a sprocket? Whereas the genes
for femininity had been suppressed in the tassels of lateral

branches, suddenly they were turned on while at the same
time other genes may have been turned on to form the cob
with the same vigor which had previously formed heavy
culms. But other genes were seemingly turned off, resulting in
branch condensation and elimination of the old teosinte ears.

We might suppose that the normal pattern of signals to
DNA molecules is so important in the development of an
organ or organism that a change would be lethal, -a "catas-

mycoplasmas, fungi or other pressures may have been involved
in triggering the catastrophic change, is not known. Resolving

trophe" in the terminology of the CSTT. Indeed, in the case of
corn, the catastrophe would have been lethal if man had not

archaeological, morphological and genetic paradoxes, the
CSTT is amenable to experimental verification.

intervened, since corn with its unique non -dispersable ears
tightly enclosed in shucks, due to the branch condensation,
cannot effectively reproduce itself to form natural populations. By the catastrophic transmutation theory, although the
various morphological features of teosinte make it successful
in nature, their re- arrangement in corn created a combination

Can the CSTT be Examined in Relation to Transposition Studies by Barbara McClintock?
As scientists become increasingly polarized in abstruse

subdisciplines, opportunities to integrate knowledge
between widely disparate research projects are rare, but when
they do come, tremendous breakthroughs can be anticipated.
Certain studies of corn genetics begun by Barbara McClintock in the 1940's and carried right up into the 1980's are now
serving as a connecting link between two worlds which had

become rather disparate, -the worlds of classical and
molecular genetics. Now we may have the rare opportunity of

extending the bridge even further, -to a world light -years
away, the world of plant taxonomy.

which was unsuccessful in nature but eminently pre adapted for cultivation by man. In this case, what would
have been a catastrophe for the plant, turned into a bonanza for
man.

Since other catastrophic situations in development of
organs and organisms (cancerous tumor formation, to give
one example) might similarly be related to changes in the
signals going to DNA molecules, any discovery in corn relating to the mechanisms of Iltis's "transmutation" might have
far -reaching practical significance.
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Rafael Guzmán stands next to Zea diploperennis at La
Ventana in the Sierra de Manantlán Central. La Ventana is
the "type locality" for this wild relative of corn. Photo by
Hugh H. Iltis.

