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Diana Sammataro:
Curious, Adventurous, Tenacious Writer-Researcher
by M.E.A. McNeil
Caution: Her how-to book, The Beekeeper's Handbook will only get you in deeper.

“Would you like to take something to remember your grandfather by?” When Diana Sammataro’s grandmother asked her that, she did not know what possessed her to choose, among all
the things left at his death on his Illinois farm, an empty beehive. Perhaps it was the memory of
childhood visits, of the smell of honey in the basement, of stacked white boxes in the barn, or of
her grandfather tucking her safely in the car to watch him work his bees -- but she had no idea
how to keep them. She loaded it into her family’s old Nash
Rambler station wagon for the drive back to Connecticut
where it sat in the garage for nearly a decade.
Sammataro had graduated as a landscape architect by
the time she told that story to beekeeper Al Avitabile. He said,
“Why don’t we put bees in there?” She was game.
Her package arrived with a “buzzy, terrifying sound,”
she recalled, “And I thought ‘What am I doing, what am I doing?’ I just took the feeder out and put the box in the hive. I
didn't want to shake them, I was too terrified.” Even so, her
colony settled in, and so did she as she learned to set it right.
Soon, she recounted, “I pulled out the first frame with
the bees on it, and I had this epiphany. I'd never had this experience where a light came down and said ‘This is what I have
to be doing’…When I picked up that frame of bees I said ‘I
have to marry this with plants somehow. Of course -- pollination.’” She had already made a collection of pollens on slides
for the fascination of it. “I saw the honey bees as a bridge between biology and botany.”

This story of nostalgia and revelation is also the story of a season of pratfalls – how-not-tos
that metamorphosed into a popular how-to guide, The Beekeeper’s Handbook.
An apiary at a nature center in Lansing, where Sammataro worked, lost its longtime beekeeper. "They said do you know anything about bees? I said yeah, I'm a beekeeper. Now this is
coming from a summer of putting bees into my grandfather's box, going to 30 colonies. I was so
over my head."
She made it through – barely – learning the hard way. “Two things I learned from that experience: when you are pulling honey off and put the super down on the ground, and you go to the
next colony and pull the super off and put it down, and you go to the third colony and put the super of honey down on the ground and you turn around…” Her eyes crinkled as she laughed. “I
started the biggest robbing frenzy that I have ever to this day experienced. Every bee was in the
air. I was in awe. I didn't know what to do.”
What she did was douse everything with Bee Go, schlep half a dozen deep honey supers
down the street, heft them onto the back seat of her car, roll up the windows and drive – tears
streaming down her cheeks from the fumes. “The second thing I learned that day,” she said, still
laughing, “Don't keep your colonies in all deeps; a deep full of honey is like 100 pounds. And I
never got the propolis off the car seats.”
Apiculture, she was advised, was not a woman’s profession, so she stayed with plants, enrolling in a master's program at the University of Michigan in urban forestry. Still, that summer’s
“most awful experience” impelled her to find a way to educate herself about bees. “I said if I am going to learn this, I am going to have
to teach it, because that's the way I'm going to read every book that's
out there.” In 1971 she went to the adult education office, proposed a
beekeeping class, and kept two steps in front of the students.
She studied books from Dadant, Root and Kelly, who published most of the literature. She wrote to every state agriculture department for their beekeeping manuals, since most still had extension
programs, and to the USDA, which at that time had a useful one.
“Those were my textbooks,” she said.
She found exacting instructions for keeping bees, but they varied; she figured that not everyone could have it right. “My whole phiDiana Summataro is at home in losophy was to get as many ideas about how to do the same thing,
the greenhouse, since she stud- like catch a swarm, super colonies, or whatever, the pros and cons of
ied plants long before she was
each one. Then you decide how you want to do it -- because of your
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cisions for you because I don't know enough about it, so that was the premise for my book –
which I didn't know was going to be a book at the time – but that is what my teaching method
was.”
“When some students weren't understanding something, I started sketching on the blackboard, and I realized that was what was missing in the books -- a sketch of what it was you were
supposed to look at. I was looking at this fuzzy black and white picture of the queen and her retinue, and I didn't know what I was looking at or what was important. I would sketch it and draw an
arrow saying ‘Here, this is what you are supposed to look at’. It was more for my benefit than for
the students’ because I was learning.”
At the end of the first session, Sammataro was approached with an offer to turn her material into a book. “It floored me,” she said. She pieced it together with her beekeeping mentor Alphonse Avitabile, who remains the co-author. A graphic artist friend came up with the long format
that both opened flat and allowed the picture to appear with its text. “When people go out to the
colonies they can lay it out on top of a box and make notes; that's exactly what I wanted. The
book was a teaching text for myself and anyone who was interested. The first edition was a real
experiment.”
The Beekeeper's Handbook was a success with its clear and simple explanations. As it went
through subsequent printings and editions, it took on a life of its own; the physical design evolved
out of Sammataro’s hands, although she has continued to update the contents. “When I first taught
beekeeping, you could leave a colony out for 10 years and just pull honey off once in a while,”
she said. The book was revised for the arrival of
mites, and the same day the third edition came out,
small hive beetle was found in Florida. “So for the
next printing I had to rush and fill in something about
small hive beetle wherever there was a blank space,”
she said.
The new edition, the fourth, comes out in June -- ten
years later. Dewey Caron and Ann Harman contributed to revisions, and there is new material on pests
and predators. “All of that has changed a great deal.
It's still changing. We have better tools, better molecular techniques. Some of those things can pry apart
some of the mysteries of bee biology.”
Back when she first put together the book, she still
had a career to assemble. Piecing together may be
Summataro’s gestalt. She is, after all, a quilter – creating patchwork blankets of bright bee designs. In

similar fashion, she has laid steppingstones
to her present work as a research entomologist at the Carl Hayden Bee Research Lab
in Tucson, Arizona.
When she finished her master’s degree, she found an opportunity to work
with the Asian bee, Apis cerana in the
Peace Corps in the Philippines. While she
was working cerana at a farm outside Manilla, a Heifer Project gift arrived – packages of European bees. “I had been reading
about Philippine bees, and this mite called
Illustrations from Diana Summataro’s 1981 booklet,
Varroa.” she said, “The Philippines were
"Lesson Plans for Beekeeping in the Philippines".
one of the first places where it was found.”
Illustrations courtesy of the Peace Corps.
She watched as the Varroa destroyed all of
the European colonies in three months. “I was horrified. I thought if we ever get this in the US we
are in big, big trouble. It was amazing to watch this process. Those bees had no chance in the
world.”
She taught beekeeping with Apis cerana at the University of the Philippines in Los Baños
with ex-pat beekeeper Don Shippey. He showed her farmers catching wild cerana in a process of
directing comb-building in natural nests in embankments and transferring colonies into flowerpots. “It was totally fascinating,” she said. “They had Varroa all over them. When they took them
out of the embankment into the sun the Varroa just went away.” Shipley observed that “the bees
would do a little dance, a ‘take the Varroa off my back dance’ and they would groom each other.
That would initiate grooming behavior from their nest mates.
“I learned a lot,” she said. “I really value my time over there.” Her booklet on beekeeping
in developing countries is still available online.
Sammataro's formal research work began in 1981, in a long food line at an Eastern Apicultural Society meeting where she stood with Eric Erickson, head of the USDA bee lab in Madison
Wisconsin. By the time they got to the forks, she was invited to work with him. It turned out to be
"a wonderful couple of years" – until the lab was closed.
The Rothenbuhler lab at Ohio State was thriving at the time. She relocated to the area with
the work of her then-husband, Kim Flottum, editor of Bee Culture, and she earned a PhD in entomology, working on tracheal mites of honey bees. She did her post-doc work as a research assistant at Penn State, working with Maryann Frazier on developing an Integrated Pest Management
program to manage bee mites and reduce chemical use in bee hives. They studied Varroa controls

such as essential oils and collaborated on a design for a sticky board for an efficient mite count
that is still being sold.
She embraced the opportunity to become a research entomologist at the USDA/ARS bee
lab in Tucson – not withstanding the horticultural jolt from a lush Eastern garden to a stand of
cacti. "The job is very fulfilling," she said.
It is a fitting coincidence that her office was once occupied by Martha Gilliam, a microbiologist whose work foreshadowed Sammataro's current research on probiotics. "She was an uncelebrated person in that lab: The biggest problem for bees at that time was pesticide kills, but she did
a lot of work on the microbes in bees. I wish I had been there at the time when she was there."
Gilliam isolated some 8,000 strains of beneficial microbes.
Her segue into Gilliam’s work came in a roundabout way. Sammataro gave a talk on honey
plants, a favorite topic, at the 2008 national beekeeping conference in Sacramento, California; afterward she was approached by a pair of Swedish bee researchers who related intriguing work.
Over dinner, Alejandra Vásquez and Tobias Olofsson, of Lund University, told her the story of
their investigations into the honey stomach of the bee and the lactic acid bacteria that they found
there. They wanted to know if those bacteria were found in all bees.
Sammataro recalled Martha Gilliam’s findings of microflora in bee bread. It was known
that a forager regurgitates a droplet of nectar on the pollen she collects. That begins a fermentation process by setting off a cascade of microbes that convert pollen into a storable form, bee
bread. The microflora help produce antibiotics – fatty acids and enzymes that aid in digestion.
There are molds producing Penicillium as well as amalyses that help to break down starches.
Yeasts are also present, and Gilliam showed that they help synthesize the B vitamins. Sammataro
could see that bacteria could be important for the nectar, too, because the lactobacillus would protect it from fermentation. Perhaps it had not been considered because honey is antibiotic, but the
bacteria would die as the nectar is dehydrated, and they would have finished their work.
"I thought it was very exciting information,” she said. “Nobody had ever looked at the honey stomach. When I got back to Arizona, the bees were working citrus. I grabbed a bunch and
shipped the honey stomachs off to Sweden.” The bacteria suite in the honey stomachs of the
American bees proved to be the same as those found in Europe.
Vásquez and Olofsson assayed samples from Borneo, which they collected; from Africa,
which Sammataro collected; and wherever in the world they could get them. They found that all
species of Apis had this same cohort of lactobacillus in the honey stomach. One, which is common to all honey bee species and known in the wine industry to kill yeast, could be what protects
the nectar from fermenting. The age of these bacteria is estimated to be 40 million years old.
Looking at the honey stomach through a scanning electron microscope, Sammataro observed that it is "a fascinating organ which seems to be made of fibers that are knit together so that

it won't explode when it's full of nectar. We opened it up and found bacteria on the walls, not in
any particular place, and in the contents. We knew that they were in there, but I have to see it.”
In Tucson, “I did some very preliminary work feeding antibiotics to bees, which they don't
do in Europe. Indeed, the antibiotics did kill the bacteria. They went way down to almost zero.
We have to do this several more times to get a better picture of what's happening here.”
Still, she knew that with antibiotics the lactobacillus plummeted. “My next thought was
how do we get this to recover?” The Swedish researchers had isolated 13 species of bacteria and
were working on a probiotic to reinnoculate the bees. Sammataro joined them in experiments
feeding caged bees different kinds of antibiotic treatments to determine the best way to restore the
bacteria. “All this is very preliminary,” she said. For humans, a little yogurt does the trick, but lactose sugars are toxic to bees. “This is such a specific bacteria, only found in honey bee stomachs,”
she said.
To find out how diet affects these microflora, they observed bees in a flight chamber, a
very large hoop greenhouse, that were fed with a commercial bee food and sterilized pollen. Even
though the queen was laying, they were failing. “They could not convert it into bee bread. We
speculated that they were running out of the bacteria that they needed to help form it.”
Almond growers spray two or three different fungicides during bloom every ten days or so
to control crop loss from destructive diseases such as blossom blight, anthracnose, shothole and
scab. Beekeepers contacted the Tucson lab wanting to know if a new fungicide called Pristine
could be related to problems they were seeing in their colonies in the almond orchards. The growers need the bees and are strong supporters of the research at the lab. “We collected pollen samples and found that indeed there were fungicides in the pollen,” said Sammataro.
To examine the effect of some of these fungicides, the bee bread collected in almonds was
compared to some collected in Arizona. Sammataro worked with Jay Yoder, a mycologist at Wittenberg University in Ohio. He found 13 fungi, which he characterized as being pretty consistent
everywhere. Many of them appear to be vital to turning the pollen into bee bread in some way. He
measured, she said, "a huge difference in the growth rate of the fungus” between the two samples.
Sammataro said, “A lot of this original work was done by Martha Gilliam. She set the pace
for us, and now we are revisiting with better technology. We can look more deeply. As we know
now, adult bees coming out are inoculated as soon as they emerge; within three hours they are eating either in the colony or fed by other bees. We know that some of these microbes are assisting in
breaking down food, much as they are in our own digestive system.”
“We are looking mostly at bacteria and fungus, although there are yeasts as well…Rather
than trying to plate and grow these microbes, new techniques in metagenomics allow us to look at
what genes are being expressed and what function they have. That is the approach we are taking…We're trying to piece it together: What factors influence microbial populations? We know

that there is a dietary factor. Antibiotics? We know that there is an effect there. Pesticides? We
suspect there is something going on there as well. Wax contaminants? Genetics? We want to look
at what effect some of these microbes have on the
hypopharyngeal gland, on the nurse bees. These
are all question marks right now.” Gloria DeGrandi
-Hoffman, who heads the lab, is doing research on
the microbes in bee bread.
Vásquez and Olofsson have worked with
Ingemar Friese, who has fed larva with some of
these bacteria and determined that the larvae were
protected from foulbrood. They are also developing a camera with photographer Lars Nielsen to go
into the honey stomach to show live pictures of the
bacteria living there.
Diana Summataro with bee samples on a
2010 trip to Kenya with researcher Harland
Sammataro cautiously puts these findings
Patch, member of a team from Penn State asinto context. “There are so many things going on
sessing the state of several subspecies of bees
with bees now, this is just one small thing…A lot there with the recent arrival of the Varroa
of this is very speculative at this point,” she said.
mite.
“We have our work cut out for us. It is astonishing Photo by Maryann Frazier
work. It's going to be very interesting to see how
this plays out."

She now has a unique opportunity to see how another bee problem plays out – this one in
Kenya. It is as though the research calendar is rolled back to 1987, when Varroa mites were first
found in the US, since the mites are just now showing up in East Africa. She accompanied a group
headed by Maryann Frazier from Pennsylvania State University together with researchers from
the International Center for Insect Physiology and Ecology (known as icipe) to work with beekeepers there. The health of honey bee populations in Kenya is declining. "When they went over
last summer they found Varroa in Kenya and in Tanzania and in Uganda. It was a complete shock.
So what we wanted to know was how extensive it is, do the beekeepers know, and what is it doing
to the African bees."
She also worked with the Penn State group to analyze mite and disease loads to see if there
are differences among the four sub-species of bees found there. The issipi program aims to train
people as beekeepers beyond robbing honey from hollow logs, which is the current means for
many. They visited apiaries, collected samples and evaluated “the same kind of things that we are
looking at here”.

“Every place we went we saw Varroa. None of the beekeepers knew they had it in and were
distressed because they had never seen it before. They can now identify it.” The Penn State team
and issipi are recommending against using chemicals there, “because of all the problems that have
come from that. First of all they can't afford it, and second of all we kept saying ‘You don't want
to fall into this trap that we have fallen into in our beekeeping world. Just let the bees figure it
out.’ It may take quite a few years, because they are losing bees." For many in other countries,
this will be an opportunity to look down a road not taken.

When it was suggested that she make the new edition of The Beekeeper's Handbook more of a biology
textbook, Sammataro remembers her own need and says,
“I still want this to be a bee manual for people who want
to become beekeepers.” At the same time, she recognized a separate need for understanding new research.
“So much has changed. It's very difficult if you're a beekeeper to get this information.” She is editing a second
book, a collection of articles from researchers on the
most current bee science.
“We wanted to bring it together, to say this is
what we know about chalk brood now, and this is what
we know about Nosema now. We are trying not to make
it too scientific, but scientific enough so students can use At the ABF/AHP joint meeting in Galveston last
it.” The first essay came out of Sammataro's work on bee year, this bee-themed quilt made by Diana Sambread with fungus specialist Jay Yoder, who suggested mataro earned $2,200 at auction to benefit the
groups’ work.
the book. They asked colleagues for contributions, and Photo by Diana Sammataro
“The feedback has been phenomenal," she said. The 20
chapters, written by some 30 bee researchers, cover such topics as microbes, Varroa, genetic diversity, molecular forensics, Nosema, chalkbrood, small hive beetle, pesticides, bee bread, viruses.
To fund much of this research, she said, “it’s taken this crisis. But I'm grateful that we have
this opportunity to look at bees. When Varroa came on, we had an opportunity to examine them in
a scientific way. We learned a lot more about bees, and we learned a lot more about mites. And
now we have another opportunity to do that again, because we still don't know what's going on.
It's a really critical issue not only for honeybees but for all the pollinators out there.”
“I think the beekeepers and the bee researchers are some of the best people I've ever met. It
always impresses me how gracious they are, how curious they are, how dedicated they are, how

