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                            Atomic Garden Resources:  The Wilkinson Collection

                        
			
				  
					
							
								I visited Muriel’s remaining family.  Here is what was in her trunk of mementos.
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                            Atomic Garden Resources:  The Journal of Radiation Botany (1961-1975)

                        
			
				  
					
							
								The atomic gardens of the 1950s and 1960s, whose legacy though forgotten remains accessible in the scientific literature of the time, provide a unique opportunity to examine the effects of primitive genomic experiments and thereby inform current GM debates.

The Journal of Radiation Botany was the official publication for scientific results from the midcentury plant experiments, edited by one Arnold Sparrow, radiobiologist. (5)   The plant varieties it records as experimental subjects have largely been forgotten, and have not been tracked.  Arnold’s own archives (held at the University of Tennessee) are also relatively unsearched.

If you’d like to participate in an effort to track the irradiated plants, please get in touch via the contact form!  If you are outside the United States, or speak a foreign language, you can be particularly useful in the effort to track international gamma gardens.
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                            Oral Histories of the Atomic Gardens

                        
			
				  
					
							
								If you have a memory of the irradiated plants or the atomic gardens, please add it via the contact form to be included here.

“When I was in 8th grade in 1968, I was assigned a science experiment– and found a place in Tennessee that would send irradiated tomato seeds. I thought they came from Oakridge — but after listening to 99% Invisible, I’m not sure. In any case, I carefully planted those seeds (with a control planter of normal seeds) — and they actually grew and produced tomatoes. I remember eating the irradiated ones. They were just tomatoes — but I swear, their shapes weren’t round, but longer, like an elongated kiwi.

After all these years, I’m still proud of that experiment. It may have been the single most important thing that made me interested in science in a lifelong way.

The story would be better if I had become a scientist– but instead, I became an art professor at IU Southeast. 🙂 (I’m also a gardener.)



Still, I loved growing those tomatoes, carefully measuring and charting their growth every week. I still love science and consider myself an educator that believes in the delight of discovery — whether it’s drawing an image or growing  tomatoes from irradiated seeds. (I also remember being a bit afraid of those plants, not fully understanding that the irradiation caused a mutation in the seeds — and the plant and fruit were fine.)



I dunno — there are those things learned in classes when you’re a kid in school– that excite you and are memorable. If you’re lucky, you become a lifelong learner. ” – Debra Clem



 

 

“In either the 1959-60 or the 1960-61 school year, I was in one of those post-Sputnick “gifted” classes at the Harbor Road Elementary School in Valley Stream, New York . (Now renamed as the Robert W. Carbonaro School).  We were taken on a field trip tour of Brookhaven Labs. All I remember is being impressed by the size of the giant atom splitters. I don’t remember the gardens. We came home with two gifts: one was a little gray cardboard tube, about 4″ long and half-inch in diameter, with a metal screen at one end.  You put your eye to the other end to see flashes of light that we were told were “alpha rays.” I don’t know what was in it to do that or how safe it was (at the same school at another time, we were given little blobs of mercury to play with in our hands.) We also received seeds from Brookhaven  to plant in our classroom in paper cups. I think they were tomato seeds.  I don’t remember mine even sprouting, and if anyone else’s did, it shriveled quickly. The main result of this experience was that as a suburban kid who had no exposure to home gardens, I thought that this was what gardening was all about: this sick idea to plant seeds in order to see if some freak of nature would grow.  I’m 68 now and only in the last few years have come to appreciate what a wonderful and healthy part of life gardening is.  I have told the strange story of the mutated seeds to friends who are gardeners and received shocked responses. I was so glad to hear the 99% Invisible podcast  and get a larger perspective on this experience.  Thanks for having this site, I hope my story is helpful.”  -Maida Tilchen


 

 

[image: ]

“I was the youngest member of the team headed up by Muriel Howorth irradiating and subsequently growing these mutated seeds back in the 1950s.

When I think about the procedures used back then, I’m surprised that I don’t glow in the dark !

As I recall, I was 14 years old at the time, attending Eastbourne College public school.

I was a couple of years ahead of most of the others in my age group, so didn’t have much in common with most of the boys in my classes, and with GCE O levels out of the way at 14 and already specialising in physics, chemistry & maths at A level, I had a good grasp of radioactive isotopes, the various products of decay and their effects.

Muriel lived in the next street to me in Eastbourne….I think she was a little surprised that I was able to converse with her on the subject. My father was her dentist, and practised from home and this provided the opportunity for our fortuitous meeting.

The large conservatory at our family home was used to grow her famous peanut plant, and many other irradiated species, which I personally tended on a daily basis.

Although the horrors of the atom bomb were well known to us in those days, somehow other sources of radiation weren’t considered in the same light. I can remember my sister and I being taken regularly to the shoe shop by my mother and the two of us spending 15 minutes or so exposed to X-Rays on our feet to see if the shoes were fitting correctly, and these were fairly heavy doses. Indeed whilst mother was paying at the counter we experimented putting arms legs and heads into the device to see what, if anything, lurked inside!



Back to the subject, in the early days Muriel would provide me with various seeds to test including tomatoes, marigold, mellon and the famous peanut. The heated conservatory at our home provided an excellent environment to germinate the seeds and once any successful shoots became established as plants, she would take them back to her greenhouse.



I hasten to add that it would be generous to say that only 10% or so ever germinated and perhaps just 1% actually grew into successful plants. 




Muriel was fanatical about filling in the record cards, twice a day if possible with measurements and photos. I have no idea what happened to the record cards though. I don’t have any of the documentary records I’m afraid. I rather lost touch with Muriel when at 17 I went to Canada to study at McGill University where of course Prof Frederick Soddy did his work on transmutation some 60/70 years earlier.



I’m afraid I don’t remember the names of the others involved [in the Atomic Gardening Society]. I used to see Muriel once or twice a week but probably only met others half a dozen times in total.  Very few people I met understood the principles of Atomic Gardening, although some were fascinated, but I haven’t yet met anyone who ever heard of the society ! The general public here remain in complete ignorance ! Actually, looking back it was all rather hit and miss.



However obviously I do remember growing the peanut plant to a height of about 4″ and I remember sweet smelling marigolds which climbed like sweet peas, also some rather large strangely coloured toxic tomatoes !  I vaguely recall that there was also something about the peanut mutant providing a substantially increased crop yield as it was resistant to wireworms.

When I was unable to nurture the plants myself, my mother’s green fingers provided all the necessary encouragement. Now 93, she lives with me in Eastbourne and virtually everything in the garden that she touches still seems to thrive.  At the time my parents’ prize geraniums and pelargoniums received much more admiration from onlookers than the, in the main, stunted [atomic] seedlings which I was tending!

I remain the proud possessor of my Atomic Gardening Society certificate of merit for “Pioneer work on atomic plant experimentation” signed by Muriel Howorth, G.G.Hancock, Cynthia Sandys and L.E.C.Hughes.

I also have a signed copy of her Jubilee Edition “Atomic Transmutation: “The greatest Discovery Ever Made” Memoirs of Frederick Soddy.”

	Chris Abbey, UK




[image: ]Felixholme, where Chris Abbey grew his atomic plants


 

[image: ]The conservatory at Felixholme, where Chris Abbey grew his atomic plants.


 

[image: ]Christopher Abbey’s copy of “Atomic Transmutation” with Muriel Howorth’s signature
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                            Atomic Plants:  Were they safe?  ARE they safe?
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[under construction]

First, it’s important to recognize that except for a few unusual lines of research, the atomic plants were *not*  radioactive.  They were mutated by radiation, but were not themselves a source of radiation.   This is not a story about radioactive plants.  It is a story about radiation-induced mutagenesis.

There is of course, a very long history of humans altering the genetic material of plants.  Selective breeding is one example, with which we are familiar and of which we are unafraid.

But selective breeding is slow.  In the twentieth century, there was an interest in speeding up the process by increasing the frequency of genetic variation.  In theory, more mutations meant a better chance of *advantageous* mutations that could then be selected for breeding.

In a 2007 interview in the New York Times headlined “Useful Mutants, Bred with Radiation” Dr. Pierre Lagoda highlights a key difference between radiation-induced mutagenesis and *some* modern GMO techniques that would seek to combine genetic material from, say, a fish with that of a tomato:  “I’m not doing anything different from what nature does. I’m not using anything that was not in the genetic material itself.”

That may be true, but it is also possible that the mutations induced by radiation are ‘scramblings’ that might never occur within the normal, random variation of the genome.

“Though poorly known, radiation breeding has produced thousands of useful mutants and a sizable fraction of the world’s crops, Dr. Lagoda said, including varieties of rice, wheat, barley, pears, peas, cotton, peppermint, sunflowers, peanuts, grapefruit, sesame, bananas, cassava and sorghum. The mutant wheat is used for bread and pasta and the mutant barley for beer and fine whiskey.

The mutations can improve yield, quality, taste, size and resistance to disease and can help plants adapt to diverse climates and conditions.”



If you’re wondering if you’ve ever consumed a grain, fruit, or vegetable that comes from an induced mutation, the answer is probably “Yes”.  You might know that you have eaten a  Rio Star graepfruit, or a  “Gold Nijisseiki” Japanese pear.  But you might be unaware that you’re consuming induced-mutation cultivars in the “Durum” wheat in your pasta, or the “Reimei” rice in your curry.

	irradiated seeds
	mutagenesis


								

							

					
   
				

			

			     
                                            	
                            The Atomic Garden LIVES!!

                        
			
				  
					
							
								Government research into atomic mutation of plant material has continued into the present day, most prominently at the Institute of Radiation Breeding, Hitachiohmiya, Japan.  The United Nations is a heavy promoter of what it calls “Nuclear Technology Serving Agriculture”, devoting extensive support and funds to efforts particularly in developing nations.  It is hard not to se this as a ‘poor-man’s’  approach to genetic engineering, or to hear the echoes of “Atoms for Peace”.

The midcentury plant irradiation research, startling as it seems, was performed prior to the concept of an ecosystem entering the public consciousness.  There  was no idea, at the time, that we could harm ourselves by harming nature, and no concern expressed about introducing plants with mutated germplasms into the wider world.  If we think of modern GM as taking a scalpel to the genome, mutation breeding by irradiation was just smashing it with a hammer to see what happens.  As with modern biotechnology, the food industry was the main driver behind the new plant modifications.

The attitude of the atomic gardeners was of their time.  What is more unusual is that present-day mutation experiments have proceeded without examination of the well-documented scientific history of past atomic gardens.

[image: ]The present-day gamma garden at the Institute of Radiation Breeding, Hitachiohmiya, Japan.


In a 2007 interview in the New York Times headlined “Useful Mutants, Bred with Radiation” Dr. Pierre Lagoda, head of plant breeding and genetics at the International Atomic Energy Agency said that radiation breeding, though an old technology, was undergoing rapid growth. New methods that speed up the identification of mutants are making radiation breeding even more popular”.


“Radiation breeding is widely used in the developing world, thanks largely to the atomic agency’s efforts. Beneficiaries have included Bangladesh, Brazil, China, Costa Rica, Egypt, Ghana, India, Indonesia, Japan, Kenya, Nigeria, Pakistan, Peru, Sri Lanka, Sudan, Thailand and Vietnam.

Politically, the method is one of many quid pro quos the agency, an arm of the United Nations in Vienna, offers client states. Its own agenda is to inspect ostensibly peaceful atomic installations in an effort to find and deter secret work on nuclear weapons.”



[image: ]Pierre Lagoda, the head of plant breeding and genetics at the International Atomic Energy Agency, showing mutated plants at a greenhouse in Austria. Credit Herwig Prammer for The New York Times


In the NYT article, Lagoda is eager to highlight contemporary successes of these new Atomic Gardens, including a virus-resistant cocoa tree in Ghana, an improved variety of barley for the Peruvian Andes, and a high-yielding rice for the Mekong Delta.  Long-term studies, however, are not cited.

It is no accident that these successes are from countries like Ghana, Peru and Vietnam:  gamma gardens are cheap and easy to set up, especially when compared to the techniques and equipment required for high level genetic modification.  A new gamma garden–the “Gamma Phytotron” was constructed in Jeongeup, Jeonbuk Korea in 2008, and a “Gamma Greenhouse” in Jalan Dengkil, Malaysia in 2009.

[image: ]Malaysia’s Gamma Greenhouse


[image: ]Korea’s Gamma Phytotron
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                            Disillusionment and Demise

                        
			
				  
					
							
								By the mid 1960s, it had become increasingly clear that the grand dreams of the atoms for peace movement would not be easily realized.  Ocean liners were not running on a thimble-full of fuel, there were no atomic cars, electricity was not free, and irradiated super plants had not eradicated famine. Public opinion had generally rejected the concepts that the dangers of nuclear power could be ameliorated by its benefits–however peaceful–and attitudes of protest and pessimism held sway.

[image: ]

For the amateur atomic gardeners, atom-blasted seeds hadn’t even produced anything that interesting in their own backyards.  The obvious problems of proper controls and careful gathering of data that still plague attempts to crowdsource science today couldn’t be overcome by the Atomic Gardening Society or by C.J. Speas, and their attempts to coordinate with established scientific research efforts were rejected.

Individual gardeners likely became impatient with the breeding through successive generations that was required to produce a truly viable mutant, and with seeds that were more likely to not germinate at all than to produce tomatoes of enormous size .

By 1962, advertisements and mentions of C.J. Speas atom-blasted seeds had disappeared, and by 1963 he was turning his bunker to irradiated golf balls. (1)

 

[image: ]

 

And as for Muriel?  When she formed the Atomic Gardening Society in 1959, Muriel was already 78.  Her eyesight was failing, and her unusual career of atomic advocacy was coming to an end.  By 1962, she had turned over the society to a new president, Dr. T.E. Gray, a retired geneticist who had studied with Luther Burbank and specialized in tomatoes.  She most likely also turned over all of the society records to him, and they have not been found.

At least in 1962 the gardeners were still reporting from anonymous suburban gardens on their giant nasturtiums, strange smelling dahlias, and sweet peas flowering in mid-November, atomic progeny all, but the last archival presence of the society that I have been able to find is from mid-1963.

[image: ]Last known record of the Atomic Gardening Society’s activities, 1962
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                            Atomic Seeds reach Gilligan’s Island. Fun follows.

                        
			
				  
					
							
								A mysterious crate of vegetables washes up on the island of our favorite castaways.  But everyone’s favorite everyman–Gilligan–doesn’t notice the warning label, of course:  they’re radioactive!

[image: ]

And though the seed packets look strangely similar to C.J. Speas’ Atom-blasted Seeds, the science is wrong here.   C.J.’s seeds had been irradiated…but they weren’t themselves radioactive.  His seeds had been altered by ionizing radiation, but they didn’t produce it themselves; they were not a source of radiation.

[image: Radioactive seeds from 1966 Gilligan's Island as an example of midcentury atomic garden culture]

 

https://youtu.be/WbijKSwfC2U

The episode closely follows the hopeful premise of the atomic garden movement:  that irradiated progeny would germinate and grow rapidly, and fruit heavily.

It also repeats the cultural trope–previously seen in comic book superheroes–that radiation imparts strength.  After consuming the ‘radioactive’ vegetables,  Gilligan can lift whole tree trunks, MaryAnn can see boats that are miles away, and the feckless Mrs. Howell becomes exhaustingly energetic and industrious.

https://www.youtube.com/watch?v=KRK5c44Yk8I

 

To see the entire “Pass the Vegetables, Please” episode, click on the link

https://123movies.is/film/gilligans-island-season-3-11650/watching.html
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                            The Effects of Gamma Rays on Man-in-the Moon Marigolds

                        
			
				  
					
							
								TILLIE: (deathly afraid and referring to her cards) The past:

The seeds were exposed to various degrees … of gamma rays from radiation sources in Oak Ridge … Mr. Goodman helped me pay for the seeds … Their growth was plotted against … time.

She loses her voice for a moment and then the first gong sounds. 

TILLIE: The present:

The seeds which received little radiation have grown to plants which are normal in appearance. The seeds which received moderate radiation gave rise to mutations such as double blooms, giant stems and variegated leaves. The seeds closest to the gamma source were killed or yielded dwarf plants.

The second gong rings.

TILLIE: The Future:

After radiation is better understood, a day will come when the power from exploding atoms will change the whole world we know.

With inspiration.

 Some of the mutations will be good ones—wonderful things beyond our dreams—and I believe, I believe this with all my heart, THE DAY WILL COME WHEN MANKIND WILL THANK GOD FOR THE STRANGE AND BEAUTIFUL ENERGY FROM THE ATOM.

[image: ]

Paul Zindel’s play is still widely performed, but it is often forgotten that the Man-in-the-Moon Marigolds aren’t just a clever plot device.  The marketing effort for the atom-blasted seeds included advertisements in educational publications that promoted kits specially designed for science fairs.

[image: ]Man-in-the-Moon Marigolds from C.J. Speas.


[image: ]A twisted, crooked marigold as seen in Muriel’s “Atomic Gardening for the Layman”.


 

https://www.fishersci.com/shop/products/environmental-ecology-seed-kit/s19430

 

http://www.carolina.com/browse/product-search-results?Ntt=irradiated+seeds&Nr=OR%28product.type%3AProduct%29&tab=p&question=irradiated+seeds&searchExecByFormSubmit=true

https://www.amazon.com/Marigold-Irradiated-Seed-Set-Packs/dp/B005P0ENGC



https://www.researchgate.net/figure/286036037_fig1_Figure-1-Effect-of-seed-X-rays-irradiation-on-the-germination-percentage-of-date-palm
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                            Just when you think things can’t get any weirder…L. Ron Hubbard shows up.
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                            First Atomic Garden in the United States, 1961

                        
			
				  
					
							
								In 1961, C. J. Speas took his atom-blasted seeds to the Home and Garden Fair in Cleveland, Ohio.  There are no known accounts of this event, which claimed to be the “First Atomic Garden”, but photographer Frank Scherschel captured the moment for Life magazine.
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                            The Atomic Gardening Society

                        
			
				  
					
							
								


“I now felt that by some stroke of luck which is difficult to ascribe to chance, I had been given the opportunity—so much longed for—to bring science right into the homes of the people. I organized an ATOMIC GARDENING SOCIETY to co-ordinate and safeguard the interests of ATOMIC MUTATION EXPERIMENTERS who would work as one body to help scientists produce more food more quickly for more people, and progress horticultural mutation.”  –Atomic Gardening for the Layman, 1960


Sadly, Muriel’s dinner guests did not ‘seem to appreciate that the nut was . . . the outcome of an immense achievement’.  Disappointed after her party, she decided to “pop an irradiated peanut in the sandy loam to see how this mutant grew”.

The ‘Muriel Howorth’ peanut (she quickly named it after herself) germinated in four days and was soon two feet high. She called the newspapers.

Within days there were interviews and television appearances, AP reporters in the driveway and sightseers peering into the glasshouse to get a look at the plant. Its portrait was commissioned and put on display at the Walker Galleries in London. 66 Beverley Nichols, England’s ‘beloved gardener’ and prolific garden writer, came to call:

“Yesterday I held in my hands the most sensational plant in Britain.

It is the only one of its kind. Nothing of its sort has ever been seen in the country before. To me it had all the romance of something from outer space.

It is the first ‘atomic’ peanut.

It is a lush, green plant and gives you a strange, almost alarming sense of thrusting power and lusty health.

It holds a glittering promise in its green leaves, the promise of victory over famine.”

[image: ]Muriel and Beverley Nichols






Muriel inaugurated a new atomic society (the Atomic Gardening Society, or AGS), self-published a book (Atomic Gardening), and sought to draw influential names within the horticultural world to her cause.  Anyone who joined the society was offered six free irradiated peanuts, enabling them to try for the ‘Muriel Howorth Peanut Prize’, first prize a silver bowl, inscribed.




In an early example of scientific crowdsourcing, Muriel seized upon the power of the people to come to the aid of science: “I knew that there were, in this country, too few plant geneticists and too few laboratories. I deduced that a few thousand assistants…would greatly assist the scientists to speed up this humanitarian and scientific work.”

A plant grown from irradiated seed might change colour, be dwarfed, produce more or less fruit, remain unchanged (at least visibly) or fail to germinate at all. The nearly infinite possibilities meant that a large group of plants needed to be examined, and compared to comparable data from both fellow irradiated seeds and non-irradiated controls. Gardeners were enlisted as AGS ‘mutation experimenters’ and assigned blue badges. They were to keep strict data cards documenting the progress of their plants, and return them to the society.

 







 













[image: ]Mrs. Muriel Howorth at the Royal Horticultural Society in London.


[image: ]

 

[image: ]An original report form on which the atomic gardeners were to record their results.   Though Muriel referred to progress data cards coming in ‘from as far as Greece and Australia and . . . Switzerland, France, Germany and Holland’  none of these have been found and the legacy of these plant trials remains unknown.


 

The Scientific Advisory Board of the AGS, assigned a gold badge to wear at meetings, was charged with ‘assessing meritorious work, comparing useful results with those in America, and determining the value of the various growth developments in order to award certificates and prizes for merits’, to be awarded in annual Atomic Plant Mutation Symposia held at the Royal Horticultural Society Hall. A list of the experimental gardens ‘where atomic plants can be seen’ included the Royal Horticultural Society’s Garden at Wisley; the Royal Botanic Gardens, Kew; Alexandra Park, Hastings; Buxted Park gardens, Sussex; Cannell’s Gardens, Norfolk; Chase (Cloche House) Gardens, Chertsey and Shepperton; Wannock Gardens, Eastbourne; and the Grange, Chertsey.

Muriel soon made a wider variety of seeds  available to her members by becoming the exclusive importer for C.J. Speas’ atom-blasted seeds in the United Kingdom.  According to a local report in Oak Ridge, by October 1960 C.J. Speas’s firm had shipped 3,500,000 seeds to England.  She claimed a  “thousand mutation experimenters”, including “retired or non-government employed geneticists, science masters, plant breeders and pure amateurs”.

 

[image: ]Muriel’s list of all the atomic gardeners.


 

[image: ]The Atomic Garden Society’s official letterhead.
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                            Muriel’s Eccentric Atomic Occasions Round 2:  An Irradiated Peanut Dinner

                        
			
				  
					
							
								In 1959, Muriel first held irradiated seed in her hands, an occasion she described with breathless wonder.  They were NC4x peanuts from Dr. Walton C. Gregory of North Carolina State University, and her first thought was not to plant them but to eat them.  And not to reserve such an experience for herself, but to serve them to her dinner guests.

The best account of this unique occasion is in Muriel’s own words, from her self-published Atomic Gardening for the Layman, available for the first time as a download from this site.

[image: ][image: ]

 

[image: ]Prior to her peanut dinner, Muriel had hosted a meal of foodstuffs preserved by radiation.  The menu included potatoes and onions made imperishable with a pinch of radioactive sodium. This was far more dangerous fare than her irradiated peanuts.


 

[image: ]Image of decay in a ‘normal’ potato as compared to one preserved by radiation.


 

[image: ]Muriel continued serving her atomic peanuts to guests. Their reactions are lost to history.
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                            The Atom-blasted Seeds of C.J. Speas, atomic entrepreneur

                        
			
				  
					
							
								One of the most startling aspects of the “Atoms for Peace” program was a little known and very short-lived goal of encouraging atomic entrepreneurship.  Yes, for a limited time  you could apply to the government for your own radioactive Cobalt-60 source.  And keep it in your backyard.

One who did was Clarence J. Speas, erstwhile oral surgeon and serial inventor (he also worked on a three-wheeled car) who had previously experimented with seed irradiation using the x-rays he would have had easy access to within the dental profession.  In 1957, the Atomic Energy Commission approved his request for a radioactive source.

He built it into a concrete block bunker on his property in Oak Ridge, Tennessee, near the federal laboratories that had probably sparked his interest in things atomic, and perhaps also provided the connection through which he obtained his Co-60.

By 1960, he had founded “Oak Ridge Atom Industries, Inc”, and was irradiating seeds for sale to the public in packets marked “Atom-blasted”.  C.J. was as committed to self-publicity as was Muriel, and press accounts seem too fantastic to be believed, trumpeting a 10 foot tall tomato plant that produced more than 200 tomatoes.

They probably do, however, accurately reflect the types of seeds with which he experimented:  various reports list lettuce, sweet corn, radishes, straight neck squash, peppers, midget water melons and green beans.  C.J. didn’t neglect flowers either; targeting poppies, pinks, petunias, morning glories and the man-in-the-moon marigolds that would later be immortalized by Paul Zindel in his Pulitzer prize-winning play.

 

[image: ]Dr. Clarence J. Speas touring his bunker with a group of 9th graders – May 1958 Photographer: Grey Villet Photo: Life hosted by Google


 

[image: ]Tomato plant from irradiation seed – May 1958 Photographer: Grey Villet Photo: Life hosted by Google


 

[image: ]Atom-blasted’ seed rack in store which will produce mutations – May 1958 Photographer: Grey Villet Photo: Life hosted by Google


 

[image: ]Dr. Clarence J. Speas explaining seed irradiation to 9th graders – May 1958 Photographer: Grey Villet Photo: Life Hosted by Google


 

[image: ]Tomato plants from irradiation seeds bombared by radiation of cobalt 60 – May 1958 Photographer: Grey Villet Photo: Life hosted by Google


 

[image: ]Dr. Clarence J. Speas explaining seed irradiation to 9th graders – May 1958 Photographer: Grey Villet Photo: Life hosted by Google


 

[image: ](a very tired looking) Mrs. Clarence J. Speas packaging irradiated seeds – May 1958 Photographer: Grey Villet Photo: Life hosted by Google


 

[image: ]Dr. Clarence J. Speas explaining seed irradiation to 9th graders – May 1958 Photographer: Grey Villet Photo: Life hosted by Google


 

[image: ]Irradiated seed packets, treated with gamma rays from Cobalt 60, produced by C.J. Speas at Oak Ridge Atom Industries.  Note that C.J. has changed his tag-line from the agressive “Atom-blasted” to the milder “Atomic-energized”. From Paige Johnson’s personal collection of atomic garden artifacts.


 

[image: ]Back of seed packets.  From Paige Johnson’s personal collection of atomic garden artifacts.
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                            North Carolina’s NC4x Peanut

                        
			
				  
					
							
								NC4x peanuts were a variety of groundnut developed by Dr. Walton C. Gregory of North Carolina State University, who had exposed about 200 pounds of peanuts to high doses of x-rays, and planted the into the university’s crop development fields.  “The seed had been badly damaged by the radiation and all sorts of bizarre and distorted forms of plant life showed up in the planting — from perfectly normal plants to some so badly damaged that they would not even bloom and never produced a seed”, but amongst the mutations was a plant that yielded more and larger peanuts than the controls, and it was these ‘daughter’ peanuts that would reach the dinner table of Muriel Howorth, and launch the Atomic Gardening Society.

[image: ]The NC4x peanut was much larger than normal peanuts.
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                            Government Gamma Gardens

                        
			
				  
					
							
								“Atoms for Peace” was also, in a way, “Atoms for Jobs”.  Jobs for scientists, and work for the national laboratories made redundant by the end of World War II.

The formal research efforts associated with the Atoms for Peace program meant completely new lines of investigation and funding for the nation’s official scientific sites like Brookhaven, Argonne and Oak Ridge, now turned to the uses of radiation for industry (x-raying for flaws in steel, for example), medicine (this is where ‘nuclear medicine’ begins), and agriculture (the gamma gardens).




But the stated purpose of “Atoms for Agriculture” was “Victory over famine”.   Experimentation with the effect of X-rays on plant material in the 1920s had shown that they induced inheritable changes in barley. The atomic age now enabled the application of new ionizing radiations as mutative tools, in the hope that an increased rate of random mutations would find some scramblings of the genome that made the plant a stronger, faster, more disease-resistant version of its original self.



The term  ‘atomic garden’ had first entered the English vocabulary in 1950;  a reference to experiments at Argonne National Laboratories in Chicago in which plants breathed in in an atmosphere of radioactive carbon dioxide.  There were also efforts to create fertilizers with radioactive tracers, and some rather frightening attempts at radioactive ‘soil conditioners’.   But most botanic experimentation involved simply irradiating plants to induce mutations.
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In the gamma-garden at Brookhaven National Laboratories in Rhode Island, established in 1949, plants and seeds had their genomes ‘rebuilt’ by being exposed to a cobalt-60 source rising totem-like from the centre of a field planted in concentric circles with plants ranging from strawberries to sugar maples. By 1958 atomic agriculture had been taken up in government laboratories around the world: Virginia, Florida, Wales, Sweden, Norway, Russia and Costa Rica, with others referred to as “under way”.
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The circular spatial form of the gamma gardens, which in aerial view uncannily resembles the radiation danger symbol,  was simply based upon the need to arrange the plants in concentric circles around the radiation source which stood like a totem in the center of the field.  It was basically a slug of radioactive material within a pole; when workers needed to enter the field it was lowered below ground into a lead lined chamber.  There were a series of fences and alarms to keep people from entering the field when the source was above ground.

The amount of radiation received by the plants naturally varied according to how close they were to the pole.  So usually a single variety would be arranged as a ‘wedge’ leading away from the pole, so that the effects of a range of radiation levels could be evaluated.  Most of the plants close to the pole simply died.  A little further away, they would be so genetically altered that they were riddled with tumors and other growth abnormalities.  It was generally the rows where the plants ‘looked’ normal, but still had genetic alterations, that were of the most interest.  They were ‘just right’ as far as mutation breeding was concerned!  A huge range of plant materials, from crops to ornamentals, were tested:  peaches, grapes, blueberries, sugar maples, barley, corn, wheat, violets, gladiolus.

By 1962, there were 9 “induced mutant” cultivars.  In 1969, there were 77, and 1,200 by 1990.  As of 2008, more than 2,700 varieties resulting from mutagenic experiments have been released.  Some were induced by  x-rays, and some from chemical mutagens, but most from gamma-rays identical to those produced in the gamma gardens of the midcentury.

[image: ]The gamma garden at Brookhaven, eerily resembling the radiation hazard symbol.
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                            Atoms for Peace

                        
			
				  
					
							
								In 1953, President Dwight D. Eisenhower gave an emotional speech before the United Nations in which he pledged to use atomic power as a tool for peace rather than for war.   The speech remains controversial as a possible example of disinformation; seeking to control the public’s emotional response to the atomic devastation in which World War II had ended.

Regardless, it set in process the three main aims of the Atoms for Peace program, as embodied in its seal:  advancements in industry, in medicine, and in agriculture.  The latter led directly to the funding and development of ‘gamma gardens’ at the US national laboratories that had only lately been used to develop the atom bomb.  It also launched a public relations program that sought to educate American citizens about “Atoms for Peace” via posters, newsreels, and traveling road shows.



See also materials related to the Atoms for Peace speech in the Eisenhower archives, and a full transcript of the speech.  
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[image: ]Record Group 306
Records of the U.S. Information Agency, 1900-2003
Still Pictures Identifier: 306-PPB-81f


[image: ]Record Group 306
Records of the U.S. Information Agency, 1900-2003
Still Pictures Identifier: 306-PPB-81b
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Still Pictures Identifier: 306-PPB-81d
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                            Muriel’s Eccentric Atomic Occasions Round 1:  An Atomic Ballet

                        
			
				  
					
							
								





“Before a select audience of 250 rapt ladies and a dozen faintly bored gentlemen, some 13 bosomy A.E. Associates in flowing evening gowns gyrated gracefully about a stage in earnest imitation of atomic forces at work. An ample electron in black lace wound her way around two matrons labeled ‘proton’ and ‘neutron’ while an elderly ginger-haired Geiger counter clicked out their radioactive effect on a pretty girl named Agriculture. At a climactic moment, a Mrs. Monica Davial raced across the stage in spirited representation of a rat eating radioactive cheese. Mrs. Davial, it was noted in the program, had ‘recently returned from a trip to Tibet’ and hence presumably had a nice understanding of these things.”






Anon., ‘Foreign news: the explosion and all’, Time, 30 October 1950, p. 40, available online at www. time.com/time/magazine/article/0,9171,805562,00.html.













On the occasion of its second anniversary, the Atomic Energy Association of Great Britain had staged Isotopia: An Exposition on Atomic Structure, Written in the Form of a Mime (author, Mrs Muriel Howorth of course) at the Aldwych Waldorf Hotel.  They were hoping for a repeat performance at the Royal Albert Hall.  “We would have room there”, Muriel explained with a hectic smile to the Time reporter, ‘for all the 92 transmutations of the atom. Then we could have the explosion and all”.  It is a great loss to atomic history that this explosive performance was never realized.

Muriel is a historian’s dream:  vain enough to have felt that everything she did was important.  She donated her hand-typed Isotopia to the British Library.  It is the only copy known to exist, and is presented here for the first time in all its spangled, Atom Man glory. If you’d like to re-stage it, DEFINITELY get in touch via the contact form.



Isotopia even had a sister composition, a piano concerto entitled Atomica by one Lady Anderson, that was itself reviewed in a 1957 Life magazine article on English eccentrics:   “Atomica consisted chiefly of loud, heavy chords, which indicated atomic bombs, and springing, tinkling passages which reflected the extreme surprise and alarm of the human race”.  If only it, too, had been preserved in the British Library for posterity!
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                            Atoms for Women: the Atomic Enthusiasms of Muriel Howorth

                        
			
				  
					
							
								[coming soon]

For now, read more about Muriel Howorth’s unique career of atomic advocacy in “Safeguarding the Atom:  the nuclear enthusiasm of Muriel Howorth” by Paige Johnson, published in the British Journal of the History of Science in 2012.  

 

[image: ]Muriel Howorth and the Atomic Gardening Society 1959-1963
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                            Atomic Plants. Godzilla. Spider-Man.

                        
			
				  
					
							
								We know by now that most effects of radiation are detrimental.  But in the immediate post-war years, the idea that this new atomic force might possibly imbue animals, people, seeds with some of its own mysterious power was widespread.

Roughly coincident with the atomic gardens, films and comic books featured creatures and heroes like Godzilla (1954), Spider-man (1962) and the Incredible Hulk (1962) whose  superpowers–and attendant problems–were bestowed by radioactivity.  Their mixed potential to be both good and evil, fierce and friendly is an accurate representation of the mingled amazement, hope, and fear the public felt in the nuclear age.

[image: ]

[image: ]Godzilla in a scene from the film. © Toho Co. Ltd. ALL RIGHTS RESERVED
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John Hersey’s classic Hiroshima (1946) (2), contains an account of lush plant growth overtaking the bombed out city; a sight that is described as both beautiful and creepy.  His description points, again, to the atom-blasted soil of Hiroshima and Nagasaki as the incubator for the idea that radiation could create super plants.

“Even though the wreckage had been described to her, and though she was still in pain, the sight horrified and amazed her, and there was something she noticed about it that particularly gave her the creeps. Over everything—up through the wreckage of the city, in gutters, along the riverbanks, tangled among tiles and tin roofing, climbing on charred tree trunks—was a blanket of fresh, vivid, lush, optimistic green; the verdancy rose even from the foundations of ruined houses. Weeds already hid the ashes, and wild flowers were in bloom among the city’s bones. The bomb had not only left the underground organs of plants intact; it had stimulated them. Everywhere were bluets and Spanish bayonets, goosefoot, morning glories and day lilies, the hairy-fruited bean, purslane and clotbur and sesame and panic grass and feverfew. Especially in a circle at the center, sickle senna grew in extraordinary regeneration, not only standing among the charred remnants of the same plant but pushing up in new places, among bricks and through cracks in the asphalt. It actually seemed as if a load of sickle-senna seed had been dropped along with the bomb.”
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                            Born from the Bomb

                        
			
				  
					
							
								With the detonation of atomic bombs over Nagasaki and Hiroshima in 1945, the world lurched uncertainly into an Atomic Age.  So did the garden.  Though there had been some investigations into radiative effects and induced mutations of plant material prior to 1945, the bomb beget both official government research and wide public interest.

The belief that atomic radiation might create super plants now seems counterintuitive.  It is difficult to trace to a single source, but may have arisen through reports such as this one from 1947, in which plants grown in the “atom-blasted” soil at Nagasaki were recorded as being double in size, and reportedly the “crop yield today from land at blast center is twice that from normal soil.”

[image: ]1947 news report of “superplants” grown in “atom-blasted” soil at Nagasaki after the bomb.
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[image: ]Both the “atom-blasted” reference and the comparison between atomic and non-atomic plants would be echoed in the efforts of atomic entrepreneur C.J. Speas to market his “atom-blasted” seeds nearly fifteen years later.


[image: ]New Gardening Experience! The Atom-Blasted Seeds of C.J. Speas
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                    	About

Atomic Gardening is devoted to preserving the history, memory, and learnings of the midcentury atomic gardens. Please add to it by leaving your own memory or additional knowledge, or volunteering to assist via the contact page.

Atomic Gardening is a project of Paige Johnson, a nanoscientist (www.ten-ninetech.com) who is also a garden historian.  You can see more of her writing about landscapes at gardenhistorygirl.com and at the world's most widely viewed site for playground design: play-scapes.com
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