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Holiday Plants: An Autotrophic Almanac 

For most of the year, plants are literally the scenery. However, botanicals are an integral part of our 

celebrations. They become centerpieces, must-have dishes, and commemorative symbols. Whether they 

are eaten, displayed, gifted, or even thrown, they deepen our festivities. Here’s a collection of my blog 

posts highlighting the plants that make our holidays special with a heaping side of science. 

 

Johnna 
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Happy New Year: Greens and Black-eyed Peas 
 

Happy New Year! Today’s post includes not just one plant but several plants that are a 

requirement for the traditional New Year’s feast in the South. We’re talking about greens and 

black-eyed peas. Tradition dictates that the greens will bring money and prosperity for the New 

Year, and black-eyed peas will good luck. There may not be much research to support these 

claims, but there’s lots of studies behind these Southern staples. 

 

English: Macro photography (Photo credit: Wikipedia) 

In my house, the green of choice was always cabbage, but over the years my tastes have 

expanded to accommodate many different cruciferous vegetables (collards, turnip and mustard 

greens). They may or may not bring you more money, but they are good for you. Of course, 

these foods rarely top the lists of favorite vegetables for children and let’s face it, those of many 

adults. Why? You’re probably already crinkling your nose, and, yes, many mandatory New 

Year’s servings of cabbage are eaten with pinched noses. So what’s the science behind the scent? 

Special metabolites that these plants make called glucosinolates (plant biology word of the day). 

 

Glucosinolate-skeletal (Photo credit: Wikipedia) 

Glucosinolates (above) are made up of a sugar molecule attached to a sulfur and nitrogen-

containing group. Plants make these as a defense system against insect herbivores. By 

themselves, they are not smelly or toxic. It is only when the glucosinolates are broken apart into 

http://theadvocate.com/features/food/7883597-123/tradition-says-black-eyed-peas-cabbage
http://en.wikipedia.org/wiki/Cruciferous_vegetables
http://en.wikipedia.org/wiki/Glucosinolates
http://commons.wikipedia.org/wiki/File:Drops_on_cabbage_2.jpg
http://commons.wikipedia.org/wiki/File:Glucosinolate-skeletal.png
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the sugar, sulfate and other pungent molecules that they stink. Think of them as landmines within 

your vegetables. This is why the produce section doesn’t constantly reek of sulfurous gas. So 

how are these landmines set off to protect the plants from insect herbivores? Plants have a 

sophisticated activation system. They make the glucosinolates and store them in one cellular 

compartment, but the enzymes responsible for the breakdown (explosion) are stored in a separate 

compartment. When insects start chewing on cabbage (or the leaves of other greens), the 

contents of these compartments mix together, and the defense system is active. The 

concentration of the glucosinolates is higher in younger plants and lessens as the plant matures. 

This protects young plants from being eaten beyond repair, then as the plant is finishing its life 

cycle, it doesn’t have to spend as much energy on its defense system.* This temporal regulation 

also works out nicely for us humans, by protecting these leafy greens as they grow, but 

mellowing the flavor by harvest time. Of course, no defense system is perfect. Fierce 

competition leads to countermeasures and some insect specialists have their own biochemical 

specializations that inactivate glucosinolates. 

 

Happy New Year, Folks (Photo credit: Pen Waggener) 

Black-eyed peas are not really peas (Pisum genus), but beans- Vigna unguiculata subsp. 

unguiculata. These plants originate from West Africa and do well even in very poor soils. It’s 

not just a lucky food for humans but is also grown for nutritious animal fodder and as a cover 

crop. This hardy legume is grown to fortify soils with nitrogen extracted by more demanding 

species. They basically make their own nitrogen fertilizer.** Black-eyed peas and other legumes 

don’t do this on their own, but through soil bacteria called Rhizobia. These plants and bacteria 

have a longstanding mutually beneficial relationship. Rhizobia have an enzyme that can convert 

nitrogen gas into a form (ammonium) that plants can use. The plants allow the bacteria to 

colonize their roots forming nodules. Legumes donate some of the sugars made by 

photosynthesis to them, and, in return, the bacteria share the ammonium they make with their 

plant hosts. This gives legumes access to the abundance of gaseous nitrogen in the air. Other 

plants (like corn) don’t have this special friendship with Rhizobia and must rely on ammonium 

and nitrates present in the soil or added there in the form of fertilizers. 

http://en.wikipedia.org/wiki/Legume
http://www.flickr.com/photos/46286575@N00/4234529966
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Rhizobia nodules (Photo credit: pennstatenews) 

Despite the food traditions we associate with these plants, they don’t have to rely on money or 

luck. They have elaborate biochemical systems that ensure they make it through the New Year. 

Good Luck for the New Year and Geaux Tigers! 

 

Johnna 

*That sounds like a smart investment, maybe there is a connection with money after all. 

**Lucky trait indeed. 
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Arbor Day: Trees 

 

This weekend in Louisiana, we are celebrating Arbor Day. Some of you reading this from more 

northerly latitudes may think it’s absurd to try to dig a hole in the ground in January and a fool’s 

errand to get anything would take root and live in it. Nevertheless, late winter/early spring is the 

perfect time for tree planting in Louisiana because it gives the roots several months to establish 

growth in the new location before our oppressive summer heat sets in. Check out this link for 

species recommendations and planting tips. Also, for those of you in the Baton Rouge area, the 

LSU AgCenter Botanic Gardens at the Burden Center will be having a full day of arboreal 

festivities. If your family plants a tree in the Burden Woods, you get GPS coordinates so you can 

keep track of your tree’s growth over the years. 

If you live in a place where you are still regularly using an ice scraper on your car, don’t plant a 

tree today. Please consult this link to determine your Arbor Day date. You still have time to 

order tree saplings from the Arbor Day Foundation that will be best suited for your growing area. 

For example, if this weekend is not your Arbor Day, don’t order lemon or other citrus trees. 

Also, if you are inclined to become a Foundation member, you can even get free trees. Keep an 

eye out for Arbor Day events at your local nurseries, agricultural extension offices and botanical 

gardens. 

I know that Arbor Day is all about planting new trees, but new research published in Nature this 

week* should change the way we think about old trees too. Yes, get ready for something new 

about something old under the sun. In case you’ve never thought about it, plants are very 

different from us when it comes to growth and development. Many plants and trees in particular 

just keep growing and getting bigger. Researchers had known that trees reach an ‘adolescent 

growth spurt’ when they grow faster after they’ve reached a certain size, but it had always been 

assumed that as they get much older their rate of growth slows down. Scientists surveyed more 

than 600,000 older tree specimens across the globe of more than 400 different species to check 

this assumption. Crunching all of these numbers on growth rates yielded a surprising conclusion- 

the majority of older trees were accumulating mass at an increasing rate. In other words, there’s 

no slowing down in the golden years for these trees. 

http://theadvocate.com/features/people/7949344-123/br-getting-ready-for-arbor
http://www.lsuagcenter.com/en/our_offices/research_stations/Burden/News/Arbor-Day-2014.htm
http://www.lsuagcenter.com/en/our_offices/research_stations/Burden/News/Arbor-Day-2014.htm
http://www.arborday.org/arborday/arbordaydates.cfm
http://www.nature.com/nature/journal/vaop/ncurrent/full/nature12914.html
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On a forest scale, younger forests are better (compared to older forests) at trapping carbon 

dioxide from the atmosphere because there are more trees in a given area for these forests. This 

new research means reconsidering how individual trees are contributing to this process. On a per 

tree basis, the data says that older trees are pulling in much more carbon dioxide and converting 

that to tree mass. Of course, when these large, older trees fall**, the potential for carbon dioxide 

release is also greater because more is produced as a byproduct of the decomposition process. 

This is likely why the fast growth of older trees was masked in forest-scale measurements of 

primary productivity comparing simply ‘young’ vs. ‘old’ forests. These new findings will change 

the way we think about forest management. When thinking about maintaining optimal 

productivity of forests, it’s important to keep these older trees instead of culling them. 

So, today or whenever your Arbor Day is, make sure you celebrate by planting a new tree and 

appreciating the older trees in your environment. For more inspiration on superlative trees today, 

check out my ‘Super Photosynthesizer‘ posts on Hyperion (The World’s Tallest Tree) and 

Methuselah and Prometheus (World’s Oldest Living Organisms). 

 

Johnna 

*Unfortunately, the original research paper is behind a paywall, but check out some of the other 

links below for more freely-available commentary. 

**Whether or not anyone hears it. 
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World Cancer Day:  

The Natural Origins of Chemotherapeutics 

I know we’re only four days into February, but it has been packed full of celebrations- 

Groundhog Day, the Superbowl, and National Carrot Cake Day (Yes, it’s a real thing.*).  Today, 

February 4
th

 is World Cancer Day. Now, I know what you are thinking. “I come here for the 

plants. She only writes about plants, photosynthetic organisms and autotrophic wannabes.” What 

do plants have to do with cancer? Do plants get cancer? Not exactly. Sometimes they get galls or 

weird growths, but it’s not the same as mammalian cancer. It’s a good thing that plants don’t get 

cancer at the same incidence rates as modern humans or we’d all starve to death before we could 

even get cancer.  Is this going to be a post about plant-based diets and cancer remedies? Wrong 

again- although it is probably a good idea for lots of reasons to eat a variety of whole fruits and 

vegetables every day. 

So, you ask again, “What do plants have to do with cancer?” Here it is- A number of 

chemotherapy drugs are actually plant-derived chemicals. They may look anything-but-

natural when you think about the sterile clear liquids that must slowly drip through plastic tubing 

and into medi-ports. Yet, before they were FDA-approved and mass-produced, these molecules 

existed in plants, relegated to the catch-all category termed ‘secondary metabolites’. At some 

point scientists discovered their anti-cancer properties and studied them further for clinical 

applications. To prevent the over-exploitation of the plant species that produce these compounds, 

many are now produced synthetically using advanced organic chemistry or semi-synthetically 

from abundant plant precursors. Some ‘natural’ molecules may have shown initial promise until 

further clinical experiments showed unacceptable toxicity or side-effects. Some of these cases 

still yielded useable chemotherapy agents, but as synthetic derivatives with slightly altered 

chemical structures. Nevertheless, natural products from plants are the source of inspiration for a 

number of effective cancer treatments today. You can bet there are more to come in the research 

pipeline. 

Taxol (Paclitaxel): This chemical was discovered in a screen of natural products for anti-cancer 

properties. It was extracted from the bark of the Pacific yew tree (Taxus brevifolia). It took 

scientists a couple more decades to figure out its total synthesis. Even now, the total synthetic 

route is not economically feasible. Of course, pillaging the forests for Pacific yew trees isn’t 

sustainable either. Taxol is currently manufactured using a plant cell fermentation system of yew 

plant cells along with fungal cells to mass produce the chemical. Taxol is used to treat lung, 

ovarian and breast cancers. 

Hycamtin (Topotecan): Topotecan is a semi-synthetic derivative of campothectin, which is a 

natural product of Campotheca acuminate (aka the Happy Tree or Tree of Life). While 

campothectin showed effective anti-cancer properties, it did not dissolve readily in water and 

gave adverse side effects in clinical trials. With a few modifications of the chemical structure, 

Topotecan reduced these negative characteristics. It is used to treat lung, ovarian and cervical 

cancers. 

http://www.worldcancerday.org/
http://en.wikipedia.org/wiki/Gall
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VP-16 (Etoposide) and Vumon (Teniposide): These drugs are derivatives of podophyllotoxin 

produced in the May Apple (Podophyllum peltatum). The natural product podophyllotoxin is 

used in topical creams to treat genital warts caused by the human papilloma virus, but only 

derivatives with modified structures are effective anti-tumor agents. These drugs are used to treat 

leukemia, lymphoma, lung cancer and testicular cancer. 

Oncovin (Vincristine) and Vinblastine: Vincristine and Vinblastine are natural products of the 

Madagascar periwinkle (Catharanthus roseus, formerly known as Vinca roseus). These 

molecules are used to treat lymphoma, Hodgkin’s lymphoma, and leukemia. 

 

Chemotherapy drugs and their plant origins. All pictures via Wikipedia 

Celebrate World Cancer Day by learning something new.** Find out how you can reduce your 

cancer risk. Learn how you can help in your community- support doctors, patients, caregivers, 

and researchers. The American Cancer Society is a good place to start. Tell a survivor how much 

they inspire you. Let Chevrolet “Purple your Profile” and get them to donate $1 to the American 

Cancer Society. Finally, appreciate the biochemical prowess of plants and the persistence of their 

researchers that make these treatments possible. 

 

Johnna 

*So say the people that eat carrot cake on February 3. Missed it? Mark your calendar for next 

year. 

**Hopefully this blog post has already accomplished that. Check! 

http://www.cancer.org/index
http://www.cancer.org/aboutus/honoringpeoplewhoaremakingadifference/corporations/corporatealliances/chevrolet
http://newunderthesunblog.files.wordpress.com/2014/02/chemo.jpg
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Valentine’s Day: Roses 

 

from the Project Gutenberg EBook of Denslow’s Mother Goose, by Anonymous Original 

copyright 1902 by William Wallace Denslow via Wikipedia 

Valentine’s day is nearly upon us and what do plants have to do with it? Well, when it comes to 

using flowers as an expression of your romantic love for someone else, roses are the way to go. 

How much do you know about these buds in your bouquet? 

 

Anthocyanidinin via Wikipedia 

Deep red roses are the most popular color purchased for Valentine’s Day. I’ve written about 

plant pigments previously. The same anthocyanins responsible for the flaming color of fall 

leaves also make roses red. Although red may be traditional, it is far from the only choice. Pink 

roses with less anthocyanin pigments and white roses without any flower pigments are also 

popular. Yellow roses get their hue from carotenoids. Some rose varieties have dual colors, with 

one color fading into the other at the tips of the petals. This is because the cells at the tips of the 

opening rosebud can make the pigments while those closer to the base of the flower cannot.  

You may also find other ‘tinted’ roses on the market in shades of 

blue, pink, yellow or purple or rainbow combinations with 

sections displaying multiple colors. Don’t worry, they’re not 

GMO. The secret behind those buds isn’t genetics, because there 

are currently no varieties that naturally have that kind of spatial 

arrangement of pigments. Multi-colored tinted roses are created by 

sitting white roses in water containing various dyes. As the cut 

flower stems suck up the colored water and transport it through 

http://newunderthesunblog.wordpress.com/2013/10/25/legends-of-the-fall-colors/
http://newunderthesunblog.wordpress.com/2013/10/25/legends-of-the-fall-colors/
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their xylem, the dye is also transported and deposited in the cells of the flower petals. On a clean 

white background, the dyes give their characteristic color to the petals. By splitting the stems and 

placing them each in differently dyed water, a rainbow effect is achieved because the channels 

the plants use to draw up water maintains the spatial arrangement over the length of the stem and 

into the flower petals. 

Have you ever wondered where your roses came from before they were arranged in your vase? 

The overwhelming majority of roses on the American market are grown in Colombia and 

Ecuador. The year-round mild temperatures and long days of equatorial sun make it the ideal 

place for producing roses for floral arrangements. Plus, it is just a 3 hour plane ride to Miami. 

More than 1 billion stems are imported annually with activity increasing the two weeks prior to 

Valentine’s Day. Depending on their final destination within the U.S., these flowers leave Miami 

on another plane or refrigerated truck. On Monday morning of this week, the roses in your 

bouquet were still attached to their plant and basking in the sun. By Friday, they are on display in 

your vase, a symbol of someone’s undying devotion to you. It’s quite the feat, given that these 

delicate buds must be handled throughout the entire process by hand. 

 

Johnna 
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Valentine’s Day: Chocolate 

“Life is like a box of chocolates. You never know what you’re gonna get.” Forrest Gump 

 

akira yamada via Wikimedia commons 

As you’re peering into your heart-shaped box of chocolates this Valentine’s Day, you may have 

questions. Which one will have the caramel? Which one has almonds? Coconut? How do I avoid 

that weird fruity ganache I hate? Well, trial and error is always a strategic possibility, but if 

you’d prefer fewer surprises those boxes usually have a key of some sort to tell you which flavor 

corresponds to which confection. It’s probably in that paper layer that you tossed aside as soon 

as you opened the box. 

But these can’t be your only questions. I know you come here for the plant science. So let’s 

explore the tree behind the treats. 

 

Theobroma cacao with fruit Credit: Luisovalles via Wikipedia 
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Chocolate is prepared from the seeds of the tree Theobroma cacao. This small, shade-loving tree 

is native to the rainforests of Central and South America. It prefers a tropical environment and is 

cultivated in areas located within 20 degrees of the equator. Flowers develop on the trunk of the 

tree and once pollinated, they develop into yellow-orange oblong fruits that look more like Nerf 

footballs than anything you might want to try to eat.* Each pod contains between 20 and 60 

seeds. The seeds are high in fat and contain a variety of aromatic chemicals that provide the 

beloved flavor.  

 

Theobroma cacao flowers Credit: Kurt Stuber via Wikipedia 

Now, I could stop writing this post at this point because I’m sure the majority of my readers have 

already learned more than they thought they possibly could about cocoa trees (unless of course 

you are a plant scientist or chocolatier). However, in my opinion, chocolate is all about over-the-

top decadence. So prepare to overindulge in the next level of chocolate science. 

 

Cross-section of cacao fruit Credit: Keith Weller, USDA ARS via Wikipedia 
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There are three main cultivars of Theobroma cacao used for chocolate production. The vast 

majority of commercial chocolate production (80 – 90%) uses ‘Forastero,’ which provides high 

yields and disease resistance. It’s not the highest quality, but can be produced in large quantities 

and blended with other varieties to improve flavor. The ‘Crillo’ variety produces the finest 

quality chocolate, but is the rarest comprising only 5-10% of world production because of low 

yields and less robust trees. The ‘Trinitero’ variety accounts for 10 – 15% of world production 

and is a hybrid of the other two varieties. Clearly, these different varieties will command 

different prices in the world chocolate trade. However, the seeds have indistinguishable 

appearances. Given the large number of small stakeholder farmers and the middlemen of the 

cocoa trade, it can be a problem for chocolate producers to know what they are getting (or how 

much they should pay for it). Researchers have recently developed a genetic test that can be 

performed on cocoa bean samples to establish their true identity and value. This type of testing 

has clear benefits to chocolate producers in terms of quality control and financial savings and it 

may be implemented as standard practice someday soon. Consumers, like Forrest Gump, may 

still be wondering about the contents of their holiday confections, but nanofluidic single 

nucleotide polymorphism (SNP) genotyping will ensure that chocolatiers know exactly what 

they’re getting. 

 

Cacao Beans Credit: David Monniaux via Wikipedia 

 

Hungry for more chocolate trivia? 

Theobroma cacao may be native to Central America, but the Ivory Coast is the world’s leading 

cocoa producer yielding more than 1.6 million tons annually. West Africa dominates cocoa 

production for the world. 

Valentine’s Day is a popular day for chocolate and the highest single day for chocolate sales is 

February 13
th

. We purchase around 60 million pounds of chocolate worth about $350 million in 

the days surrounding Valentine’s Day. This includes about 36 million heart-shaped boxes filled 

with chocolate candies. Impressive to be sure, but Easter and Halloween still trump V-Day for 

holiday sales of chocolate. 

http://pubs.acs.org/doi/abs/10.1021/jf404402v
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Each American eats about 10 – 12 pounds of chocolate every year. We may be accused of many 

excesses compared to the rest of the world, but we are not superlative at chocolate consumption. 

The world leader- the Swiss consume an average of 21 pounds of chocolate annually. 

If you still need more Valentine’s Day plant science, check out yesterday’s post Roses are red or 

the V-Day edition of Plants in Pop Culture by Postdoc Street or Say it with flowers by Malcolm 

Campbell. If you’re more in the mood for scary and unsettling chocolate-related news, read Ed 

Yong’s Ant farm from Aeon magazine. OK, that’s enough reading. For crying out loud, go tell 

someone you love them (with plants). 

 

Johnna 

*Thankfully, the ancient Olmecs were gustatory adventurers and developed a way to enjoy the 

chocolate flavor. Needless to say, Columbus liked the drink and there was no keeping it a secret 

from Europe. Check out the links below for more on the fascinating history of chocolate. 
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Mardi Gras: Coconuts 

Happy Mardi Gras! There are a number of botanical components to the celebration of this 

holiday. Plants usually take a back seat to the glitzy synthetic pageantry of sequined costumes, 

feathered masks, plastic beads and cheap metal doubloons. Yet, Mardi Gras wouldn’t be the 

same without help from quite a few different plants. First and foremost, alcoholic beverages of 

all varieties are the results of the fermentation of any number of plant species from the sugarcane 

that makes the rum in your hurricane to the barley and rye in your whiskey. Quite a few plants 

contribute to our King Cake recipes too. However, there is another more direct use of plants in 

our Mardi Gras celebrations… coconuts. Those of you from Louisiana have probably already 

made the connection. Congratulations! For those of you that still have a New Orleans Mardi Gras 

celebration on your bucket lists, keep reading. 

The hallmark throws of the Zulu parade are elaborately decorated coconuts. Yes, real coconuts. 

In an age where everything is mass-produced and made of some kind of petroleum-derived 

plastic product, at the heart of these prized souvenirs is an all-natural plant product. Members of 

the Zulu Social Aid and Pleasure Club (AKA The Krewe of Zulu) have a long tradition of 

decorating these ‘golden nuggets’ by hand to throw at revelers along the parade route. The 

coconuts are scraped of their hairy covering, drained of their milk, sanded smooth and decorated 

with colorful designs. 

 

Cukoo for Zulu coconuts! 

by missbhavens via Flickr 

http://www.flickr.com/photos/missbekah/3306604339/ 

As you might imagine, throwing coconuts into a crowd of drunken partiers may not be the best 

idea in today’s litigious society. After all, they are quite hard and after drinking a hurricane or 

two (or three) one’s reflexes are not as quick as they should be to avoid taking a hit to the face. 

The Krewe of Zulu was almost unable to acquire the necessary insurance for their parade in 1987 

because of their signature throw. Not to worry- the Louisiana government came to their rescue. 

A special law was enacted in 1988 (SB188) to “exclude the coconut from liability for alleged 

injuries arising from the coconuts handed from the floats.” Thus, these ‘throws’ are now handed 

directly to revelers along the parade route. 

http://www.flickr.com/photos/missbekah/3306604339/
http://newunderthesunblog.files.wordpress.com/2014/03/3306604339_4cabaed9dc_q.jpg
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2005 Zulu coconut by Courtney “Coco” Mault via Flickr 

http://www.flickr.com/photos/contusion/5521341257/ 

The majority of the 100,000 Zulu coconuts procured each year are ordered from Vietnam. 

Traditionally, Zulu Krewe members transform the coconut from its whole, intact state to glitter-

bedazzled throw. However, more and more members are resorting to using pre-drained and 

smoothed coconuts from a factory. Nevertheless, the members of the Zulu Social Aid and 

Pleasure Club put in an enormous amount of work into preparing the coveted coconuts. The most 

common colors are silver and gold to represent wealth, but some are painted black, representing 

coal. Each is unique and as ostentatious as the Mardi Gras carnival itself. 

 

Franz Eugen Köhler, Köhler’s Medizinal-Pflanzen via Wikipedia 

Often, the Zulu coconuts have faces that take advantage of the pattern of natural circular 

indentations on one end of the coconut. These pores are more than just a convenient pattern for 

anthropomorphic decorations, but are a consequence of the coconut palm’s reproductive biology. 

The coconut palm (Cocos nucifera) produces an inflorescence with both male and female 

flowers. The female flowers contain three ovules (tricarpellary ovary; plant biology word of the 

day) which could be pollinated and develop into an embryo within the fruit. The embryo (yes, 

just a baby plant waiting within the seed) develops just behind the pores on the coconut. While 

every coconut has the potential to form three embryos within each female flower, usually only 

one matures and this is the functional pore of the three. The functional pore can be pierced 

through, while the coconut shell has hardened over the other pores. If you leave your coconut 

http://www.flickr.com/photos/contusion/5521341257/
http://newunderthesunblog.files.wordpress.com/2014/03/5521341257_b5ff442f2a_q.jpg
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under the right conditions (provided it hasn’t been drained of its milk), the embryo will continue 

to develop within the coconut and eventually it will start to sprout through the functional pore. 

 

Coconut palm (Cocos nucifera) germinating on Punaluu Black Sand Beach, island of Hawai’i. by 

Wmpearl via Wikipedia 

Now you know more than you ever wanted to know about the importance of coconuts to one of 

our most beloved Louisiana traditions and the biology behind their ‘faces.’ If this has inspired 

you to see it for yourself, the Krewe of Zulu parade rolls bright and early Mardi Gras morning 

(this year: 03/04/14, 8am), so pace yourself at the Monday evening parades. Yell, “Throw me 

something, mister!” convincingly enough and you could get your own plant-based Mardi Gras 

memorabilia. 

 

Johnna 
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St. Patrick’s Day: Shamrocks 

Happy St. Patrick’s Day! Everyone else may be drinking at the pub and kissing everyone else 

that claims to be Irish today, but let’s talk about the foliage behind the festivities. The patron 

saint of Ireland used the typical shape of the shamrock as an illustration of the Holy Trinity. The 

Latin name of the white clover genus, Trifolium, literally means three leaves. 

 

Spot the four-leaf clover 

Credit: Kristie Phillips 

 

More four-leaf clovers 

Credit: Kristie Phillips 

As symbolic as the common foliage form may be, we all know that the four-leaf clover is a 

symbol of good luck. This is because the four-leaf variety is quite rare (about 1/10,000). I am not 

a lucky person and have never personally found a four-leaf clover. All of the pictures of 4+-leaf 

clovers in today’s post are from my friend Kristie Phillips* whose special superpower is finding 

rare clovers with more than three leaves. Check out this link for more science-based tips on 

finding your own four-leaf clover. If you are just interested in the statistics behind finding a four-

leaf clover check out these posts. Even rarer are clovers with more than 4 leaves. The world 

record for most leaves on a shamrock is 56! 

http://www.scientificamerican.com/video/how-science-can-help-you-find-four-leaf-clover-video/?utm_source=twitterfeed&utm_medium=twitter
http://blog.minitab.com/blog/real-world-quality-improvement/the-odds-of-finding-a-four-leaf-clover
http://blog.minitab.com/blog/adventures-in-statistics/the-odds-of-finding-a-four-leaf-clover-revisited-how-do-some-people-find-so-many
http://newunderthesunblog.files.wordpress.com/2014/03/4leafclover1.jpg
http://newunderthesunblog.files.wordpress.com/2014/03/4leafclovers.jpg
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Five-leaf clovers 

Credit: Kristie Phillips 

You may be wondering what the underlying reason is for these deviations from the typical three-

leaf form. You are not alone. Other plant scientists have had the same question. They have been 

working on determining the genetic basis of leaf number and other valuable ornamental traits in 

clover. This has been slow going because clover is an allotetraploid, which is a hybrid that has 

four times the number of chromosomes of 1n gamete cells. With these complex genetics, clover 

prefers to outcross giving a wide range of phenotypic forms. Surely, there is a genetic component 

to the multiple leaf form of clover- some rare recessive gene that is infrequently unmasked to 

give four-leaf clovers. Scientists were able to map this trait along with a few other desirable 

ornamental traits. This was a real breakthrough for breeders that are seeking to enhance the 

frequency of these traits in clover used as ornamental bedding plants. Note, that genetics isn’t the 

entire answer because environmental conditions also contributed to the frequency of the four-leaf 

foliage variety. Will the four-leaf clover be any less lucky once its frequency is increased to 

1/100 or 1/10? I’m not sure, but maybe I’ll finally be able to find one. 

 

Even more than six-leafed clover 

Credit: Kristie Phillips 

I told you she had a superpower! 

However, an exact gene controlling this trait has not yet been identified, but scientists may not be 

that far away from tracking it down. The genome for red clover was published earlier this year 

and I’m sure it won’t be long before breeders and scientists will correlate the markers used by 

breeders to the assembled sequences within the genome. The molecular mechanism for four-leaf 

clovers is still a mystery for now, but understanding how this works will provide new insights 

http://www.biology-online.org/dictionary/Allotetraploid
https://www.crops.org/publications/cs/abstracts/50/4/1260
http://www.ncbi.nlm.nih.gov/pubmed/24500806
http://newunderthesunblog.files.wordpress.com/2014/03/fiveleafclovers.jpg
http://newunderthesunblog.files.wordpress.com/2014/03/evenmorethan6leafclover.jpg
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into plant development. Breeders have long sought after ways of controlling patterns in complex 

leaves for ornamental plants and the secrets of the shamrock may prove useful toward attaining 

this goal. 

These types of scientific discoveries make for good blog fodder on days like today, and maybe 

I’ve tricked some of you into learning some plant science**. However, some of you out there 

may be wondering if your tax dollars were really spent determining what makes clovers have 

four leaves. Before you get all grumpy cat on scientific research spending, let’s talk about how 

important clover really is. Even if you could care less about ornamentals (and the market value 

of our nation’s garden centers would disagree with you), clover still has a lot to offer from a 

functional standpoint. We may not regularly eat shamrock salads, but clover is an important 

forage crop for animals we like to eat. According to the USDA, it’s “the most important pasture 

legume.” It’s nutritious and delicious herbivores like to eat it. As a nitrogen-fixing crop, it adds 

this essential nutrient back into the soil using gaseous nitrogen from the atmosphere making it 

useful as a cover crop in pastures and crop fields. Therefore, any traits that can be added as 

markers on a genetic map of this important crop are useful for breeding strategies in general. 

That kind of luck isn’t just frivolous, it’s practical. 

 

Johnna 

*All photos were used with permission. Copyright Kristie Phillips, all rights reserved. 

**All part of my larger plan for world domination. 
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Azaleas Announce Spring 

 

Azalea after April shower 

In more northerly latitudes, spring may still be sputtering to 

start with all varieties of showers this April. However, south 

Louisiana already has plenty of flowers announcing the 

arrival of spring. One staple of southern landscapes is the 

azalea, and during the first true warm stretch of spring these 

plants burst forth in bloom in outrageous splendor that 

absolutely cannot be ignored. 

They seem to shout, “I dare you to tell us that spring isn’t here! We. Are. Spring.” Honestly, I’m 

not one to argue with them, especially some of the older unpruned specimens that could be their 

own Rose Bowl Parade float. 

 

George Lindley Tabor Azalea at LSU 

While azaleas can be found in just about every private yard in Louisiana, the Baton Rouge 

campus of LSU offers some real azalea beauty this time of year. I think the LSU Alma Mater 

must have been written some time other than spring because it makes no mention at all of the 

azaleas. It begins, “Where stately oaks and broad magnolias shade inspiring halls…” leading 

http://newunderthesunblog.files.wordpress.com/2014/04/010.jpg
http://newunderthesunblog.files.wordpress.com/2014/04/vid00711.jpg
http://newunderthesunblog.files.wordpress.com/2014/04/vid00704.jpg
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one to conjure imagery of a place solemn and reserved for the pursuit of knowledge. The trees 

are impressive, but in the spring, the campus is decked out in all shades of pink and white. 

 

Azaleas under stately oaks at LSU 

Nothing about them is modest or reserved in 

the spring. But as spring turns to summer, they 

resign themselves to pleasant evergreen foliage 

for the rest of the year. They are truly the 

beauty pageant belles of Southern gardens, 

sparkling for a brief moment in the spotlight 

before settling down in the suburbs with three 

kids and a minivan. Fortunately for us, 

horticulturists and azalea breeders have been 

working on just this problem; the azaleas, that 

is, Miss Alabama 2003 will have to turn to someone else to renew her beauty. More specifically, 

breeders have been identifying and selecting for plants that bloom again in the summer and fall. 

The most successful of these are the Encore azaleas invented by Robert “Buddy” Lee in 

Independence, LA. We may not understand how at the molecular level these varieties have been 

‘tricked’ into blooming multiple times each year, but I’m sure it has something to do with the 

plant’s internal clock that keeps track of the seasons and coordinates the timing of their 

reproduction. Nevertheless, gardeners sure don’t seem to care as long as they can continue to 

enjoy their favorite flowers. For more information about caring for azaleas in your southern 

garden check out the links below from the LSU AgCenter and Encore Azaleas. 

 

Johnna 

http://newunderthesunblog.wordpress.com/2013/11/04/adjusting/
http://newunderthesunblog.wordpress.com/2013/12/21/the-winter-solstice-a-plants-perspective/
http://www.encoreazalea.com/
http://newunderthesunblog.files.wordpress.com/2014/04/vid00701.jpg
http://newunderthesunblog.files.wordpress.com/2014/04/1374375680.jpg
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^^The most awesome domain name on the interwebz! 

http://www.encoreazalea.com/why-encore-azalea 

http://www.encoreazalea.com/history 

http://msucares.com/news/print/sgnews/sg99/sg991018.htm 
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http://www.lsuagcenter.com/en/lawn_garden/home_gardening/trees_shrubs/Azaleas++Louisianas+Most+Ppular+Landscape+Shrub.htm
http://azaleas.org/index.html
http://www.pbase.com/azaleasociety/georgelindleytaber
http://magnoliagardensnursery.com/plants/azalea-indica-george-l-taber-george-l-taber-azalea/
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https://www.lsuagcenter.com/en/our_offices/research_stations/Hammond/Features/Margie+Jenkins+Azalea+Garden/
http://www.lsuagcenter.com/NR/rdonlyres/1C072015-9DEB-4B77-8606-1CE852A48115/89565/pub1295azaleas.pdf
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http://www.aspca.org/pet-care/animal-poison-control/toxic-and-non-toxic-plants/azalea
http://www.suckitsaban.com/LSU_Alma_Mater_lyrics_Geaux_Tigers_LSU_Band.htm
http://www.encoreazalea.com/why-encore-azalea
http://www.encoreazalea.com/history
http://msucares.com/news/print/sgnews/sg99/sg991018.htm
http://newunderthesunblog.files.wordpress.com/2014/04/vid00702.jpg
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Blackberries: Jewels of Spring 

 

 

Southern springtime brings many botanical 

treasures, which are usually proudly displayed 

in orderly fashion in well-kept garden beds. 

However, the jewels I cherish most are found 

along overgrown fence lines and creeping into 

unkempt pastures. I’m talking about wild 

blackberries or dewberries or whatever you 

would like to call species of the Rubus genus. In 

early spring, X’s can be marked on treasure 

maps when a profusion of white flowers bloom 

almost synchronously on two-year old canes. 

After this display, the plants blend into the 

background greenery nearly lost and relegated 

to the shadows of honeysuckle and other trees that finally decide to leaf out. Persistent foragers 

are rewarded several weeks later when ripening berries can be seen in flashes of red, purple and 

ultimately black. 

http://newunderthesunblog.files.wordpress.com/2014/05/101.jpg
http://newunderthesunblog.files.wordpress.com/2014/05/016.jpg
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Like all precious treasures, blackberries are heavily guarded by barbed brambles. Personally, I’m 

as at home in a briar patch as Br’er Rabbit and won’t let the snags and sticks of the berry canes 

keep me from my delicious prize. I’ll endure encounters with bugs of all kinds- mosquitos, fire 

ants, chiggers, ticks, spiders, and stinging caterpillars. Larger animals will elicit a stronger startle 

response from me- the flutter of birds, the scurry of rabbits or field mice, the scamper of feral 

cats and even once the bustle of an extremely near-sighted armadillo. There is only one thing that 

will cause my stomach to pucker and lead me to call it a day on blackberries- the slither of a 

snake. This time of year in Louisiana, a snake encounter is a statistical certainty during 

blackberry picking. Even if I don’t see them, I accept that they are there. I will even go so far as 

to acknowledge their right to exist in my berry patches.* I would just never like to confront 

them. So, I tromp heavily in boots and use a cane knife to shake the briars a bit before plunging 

into them up to my elbows. When I do happen upon the fearsome reptiles, the encounters are 

never lethal despite my cane knife, but I do lose the nerve for berry-picking for the day. 

 

Blackberry bucket Credit: Johnna Roose 

http://en.wikipedia.org/wiki/Brer_rabbit
http://www.youtube.com/watch?v=ClwIj3x24Q4
http://www.youtube.com/watch?v=ClwIj3x24Q4
http://newunderthesunblog.files.wordpress.com/2014/05/117.jpg
http://newunderthesunblog.files.wordpress.com/2014/05/127.jpg
http://newunderthesunblog.files.wordpress.com/2014/05/134.jpg
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Dewberry canes Credit: Johnna Roose 

The internet tells me that there are some cultivated varieties without thorns at all that can be 

grown orderly-like vineyard-style, but it is difficult for this southern girl to reason why you 

would take the effort to tend such plants when wild varieties produce such deliciousness for free 

with no aid from a gardener. Nevertheless, several links at the end of this post provide details on 

blackberry cultivation if you are not a wild-blackberry purist like me. For many wild varieties, 

some have prominent prickles on the stems and spines on the leaves, while others have additional 

sharp hairs along their stems. This brings us to an issue of nomenclature dear to some people’s 

hearts. (No, I’m not talking about thorns vs. prickles vs. spines. I’ve covered that previously.) 

I’m talking about blackberries vs. dewberries. While blackberries may be an umbrella term for 

this type of fruit, I’ve noticed that southerners prefer to make the distinction when dewberries are 

what you are really talking about. I am an equal opportunity berry picker and eater, but here are 

the highlights when it comes to dewberries. Dewberries, Rubus trivialis**, are slightly larger 

than most wild blackberries and ripen a few weeks earlier. Their canes are red and contain hairy 

bristles in addition to prickles, while blackberry canes are green and lack the extra layer of hairy 

bristles. Blackberry plants have a more upright form, while the dewberry canes bend and creep 

along the ground with tips that root easily to conquer more ground. 

http://newunderthesunblog.wordpress.com/2014/04/18/a-thorn-by-any-other-name/
http://newunderthesunblog.files.wordpress.com/2014/05/025.jpg
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Blackberry, an aggregate fruit of drupelets. 

Credit: Johnna Roose 

While we’re on the subject of nomenclature, there’s something more fundamental we need to 

talk about. //looks over both shoulders and whispers// They aren’t really berries, botanically 

speaking. Yes, it’s true. This is another instance when common or culinary usage of a term 

differs from the strict scientific definition. In the world of plant science, a simple berry is a fruit 

containing the seeds and pulp from a single ovary. So, things like blueberries and cranberries are 

examples of fruit both commonly and scientifically referred to as berries. Other believable 

berries include grapes and currants. You may not believe me, but based on the botanical 

definition avocados, tomatoes and watermelons are also berries. Incidentally, strawberries are not 

berries either, but that is a subject for another post. Blackberries, dewberries and raspberries are 

aggregate fruit, in which each tiny round fleshy piece (a drupelet) is derived from a separate 

ovary in the flower but bound together in the form we commonly refer to as a berry. Don’t 

worry, I’ll still call them blackberries because blackaggregatefruit just doesn’t have the same 

ring to it. 

After all, when it comes to food plants, being scientifically accurate takes a backseat to culinary 

use. ‘Berry cobbler’ just triggers a Pavlovian salivation response that ‘Aggregate fruit cobbler’ 

doesn’t. I know this isn’t really a food blog, but I feel strongly about wild blackberries, and it’s 

my blog and I can do what I want. Blackberries should be eaten out of hand using sunshine and 

dew as the only condiments. If there are any surplus berries, then you should bake them into a 

cobbler, tart or pie. There are many pastry recipes with berry ingredients, and I’m sure many are 

delicious. However, I am a minimalist. I rely on the berry cobbler recipe from the ‘Quick-N-

Easy’ section of the 1981 Istrouma Baptist Church cookbook. Ingredients: 1 stick of salted 

butter, 1 cup of flour, 1 cup of sugar, 1 cup of milk and 2 cups of berries. Melt butter in baking 

dish. Mix other ingredients (except berries) together in bowl and pour over melted butter in 

baking dish. Pour berries over entire mixture and bake at 400 F until golden brown. It’s not 

fancy, but the simple gooey batter is the perfect medium for the tart flavorful berries. If you’ve 

http://newunderthesunblog.files.wordpress.com/2014/05/1011.jpg
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really gotten more berries than you can handle in a single dessert preparation, then cook them for 

juice to make into jelly. Check out this resource from the LSU AgCenter for more information 

and recipes.  

 

Blackberry cobbler and vanilla ice cream 

Credit: Johnna Roose 

The good thing about this treasure is that there is plenty to go around for all determined 

prospectors. Grab your boots and bucket. It’s berry pickin’ time (or soon will be for those of you 

just a bit further north). 

 

  

Johnna 

http://www.lsuagcenter.com/NR/rdonlyres/3859EFB2-776D-4071-AC6D-0F2B12A76646/2173/pub2483berry2.pdf
http://newunderthesunblog.files.wordpress.com/2014/05/img_0009.jpg
http://newunderthesunblog.files.wordpress.com/2014/05/132.jpg
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*My brother would disagree with me. He is convinced that all snakes are copper-headed rattle 

moccasins. It’s either kill or be killed, and he will put down a layer of cover fire from his handy 

sidearm at the first sound of scales. 

**trivialis, as in trivial. Really, botanical nomenclature, really? I find it hard to believe that 

anyone that has tasted dewberries would have called them trivial in terms of flavor. They 

probably should have been named Rubus heavenlyflavorexplosiononmypalate.  

References and links: 

http://en.wikipedia.org/wiki/Blackberry 
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http://en.wikipedia.org/wiki/Berry 

http://www.lsuagcenter.com/NR/rdonlyres/3859EFB2-776D-4071-AC6D-

0F2B12A76646/2173/pub2483berry2.pdf 

  

http://en.wikipedia.org/wiki/Blackberry
http://aggie-horticulture.tamu.edu/fruit-nut/files/2010/10/blackberries.pdf
http://aggie-horticulture.tamu.edu/syllabi/608/Lists/second%20ed/Rubustrivialis.pdf
http://www.eattheweeds.com/have-dewberry-will-travel/
http://blog.al.com/living-press-register/2010/05/a_blackberry_guide_dewberries.html
http://thepapershell.com/blackberries-or-dewberries/
http://plants.usda.gov/java/ClassificationServlet?source=profile&symbol=RUBUS&display=31
http://www.wildflower.org/plants/result.php?id_plant=RUTR
http://www.texasbeyondhistory.net/coast/nature/images/blackberry.html
http://www.lsuagcenter.com/NR/rdonlyres/5DD47469-DA9F-4398-AD57-85FDB3E9327E/27320/pub1553blackberriesFINAL.pdf
http://www.lsuagcenter.com/NR/rdonlyres/5DD47469-DA9F-4398-AD57-85FDB3E9327E/27320/pub1553blackberriesFINAL.pdf
http://en.wikipedia.org/wiki/Berry
http://www.lsuagcenter.com/NR/rdonlyres/3859EFB2-776D-4071-AC6D-0F2B12A76646/2173/pub2483berry2.pdf
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So, this link provides an unbelievably detailed 15-step protocol (15!) for blackberry picking. 

http://www.wikihow.com/Pick-Dewberries 

Here’s my version: 

1. Put on boots. 

2. Grab cane knife and bucket with handle. 

3. Tromp to back pasture and walk along fence line. 

4. After unripe red berries catch your eye, look for fully ripe blackberries nearby. 

For every ripe blackberry in the sun, there’s five more hiding under the shade of 

the leaves. 

5. Be careful not to step on ant piles, field mice, or snakes. 

6. Curse birds and small mammals that scurry out of the berry patch as you 

approach. 

7. Pick ripe blackberries and eat one for every five you toss in your bucket. 

8. Use yoga breathing techniques, balance and poses to reach ripe berries deeper in 

the patch. 

9. Curse the perfectly ripe succulent berries that fall from your grip into the dark 

depths of the ground below the briar patch. 

10. Curse the thorns, prickles and spines of the brambles as they get caught in your 

clothing, hair and flesh. 

11. Enjoy the morning sunshine until you remember you didn’t put any sunscreen on 

your neck. 

12. Curse because you forgot to put on insect repellent. 

13. See two inches of what must be a six-foot-long venomous snake. Shriek curses and 

defy gravity to escape blackberry patch. 

14. Upon entering a human dwelling, pick the ticks off of yourself. (Ironically, this 

step is unnecessary for any canine companions that have been adequately treated 

with flea and tick preventatives.) 

15. Cook and eat blackberry cobbler, served with vanilla ice cream. 

  

http://www.wikihow.com/Pick-Dewberries
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Palm Sunday: Xate Palm 

Today is Palm Sunday in the Christian calendar, marking the beginning of Holy Week with 

Jesus’ return to Jerusalem before his death. Even after one cup of coffee this morning, it is the 

only Christian holy day I can think of named for a plant. It comes from the fact that palm leaves, 

a symbol of victory, were used to line the streets as Jesus returned. 

 

Palm fronds from Felix Burton via Wikimedia Commons 

Today Christians keep the tradition of processions with palm leaves to mark the spiritual victory 

celebrated at the end of Holy Week. Notably, these palms are burned after the celebration and the 

ashes are used in the Ash Wednesday service marking the beginning of Lent. However, palms 

are not easily found in all climates. In some locales other native plants (willow or live branches) 

are used as a substitute. Our modern global economy now makes it possible to obtain some kind 

of palm frond for a more authentic celebration of Palm Sunday. 

Unfortunately, unbeknownst to most of Christianity, this tradition is increasingly exploiting the 

sensitive environment of the rainforest. Xaté palms are prized for their dark green leaves and 

longevity as cut greenery in floral arrangements. Despite these desirable characteristics, xaté 

palms are not typically commercially cultivated, but wild-harvested from rainforests in Central 

America. This practice coupled with the demands for the ideal green filler for the floral industry 

has resulted in the over-exploitation of this species in its natural habitat. For example, xaté is 

nearly extinct in Guatemala. In Belize, xaté is still harvested in protected parks because of the 

logistical difficulties of patrolling these areas. Removal of this one species weakens the complex 

rainforest ecosystem where it thrives. 
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Chamaedorea elegans (Bella habit). Location: Maui, Home Depot Nursery Kahului Credit: 

Forest and Kim Starr 
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Organizations like Fauna and Flora International are working on initiatives to protect xaté palms 

in their natural habitats. They are also supporting efforts to develop techniques for effectively 

growing the palms as a specialty crop because it is a valuable horticulture product for the people 

of Central America. 

So today and other days when you’re using floral arrangements to “Say it with flowers,” try to 

track the source of your palms. Loss of a beautiful and diversity-rich ecosystem for the sake of a 

filler or exotic component of a ceremony is no triumph at all. 

  

Johnna 

 References and Links: 
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Good Friday: Thorns 

 
 

 

When dangerous situations arise for plants, the choice between flight or fight is 

a simple one. They abide by the stand your ground law and always fight. Such a 

lifestyle choice means that plants employ a variety of weapons to stave off 

extinction. Thorns are one of the more obvious botanical defenses. Their 

appearance is a clear warning not to trample and no herbivore would like a 

mouthful of sharp spines. 

 

 

No one will disagree that thorns hurt, but would a thorn by any other name hurt as much? In 

everyday language usage, we may refer to any sharp plant appendages as thorns, but botanically 

these sharp protrusions can be thorns, spines or prickles. Their true names are tied to the tissue 

from which they developed. Thorns are derived from shoot material and are actually branches 

modified to terminate in a sharp point. Spines are leaves modified to be entirely spike-shaped or 

barbed along the edges (like holly). Everything else is considered a prickle. So, roses actually 

have prickles along their stems, not real thorns. Regardless of what term is used, the effect on 

herbivores and other careless animals that would otherwise trample them is the same. 

http://newunderthesunblog.files.wordpress.com/2014/04/thorns003.jpg
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(A) Thorns and spines are derived from shoots and leaves respectively, and have vascular 

bundles inside. (B) Prickles (like rose prickles) don’t have vascular bundles inside, so they can 

be removed more easily. Credit: CASF via Wikipedia 

Botanically speaking, Poison’s Bret Michaels was incorrect 

when he sang “Every rose has its thorn.” I’m willing to give him 

a pass on accuracy because I’m scared to know how he would’ve 

rhymed prickle in the subsequent line. Beyond this, modern 

horticulture is proving him wrong on the entire premise of his 

song- that all beautiful and good things must have a dark and 

dangerous side. This may work for the image of a rock star, but 

plant breeders are diligently trying to disentangle the pretty from 

the prickly. Some thornless roses are commercially available, but 

the trait isn’t always stable and thorns can appear when these 

plants experience certain environmental conditions. For now, the 

genetics of rose prickles remains a mystery, but eliminating this 

trait will continue to be the focus of rose breeders and plant 

scientists. 

 

 

Johnna 
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Good Friday: Flowering Dogwood 

 

Pink dogwood 

Photo credit: Bridget Campbell 

Here’s another inspirational plant for the Easter weekend- the flowering dogwood (Cornus 

florida). The beloved flowers that appear just in time in the spring to remind us of the Cross are 

not true flowers at all. The white and pink ‘petals’ are actually bracts or modified leaves that 

surround the clusters of small yellow flowers at the center. This is analogous to poinsettias 

described previously on this blog. 

Legends have linked the dogwood tree to the wood used to make Jesus’ cross, but this 

association is less literal and more a symbolic reminder of Jesus’ crucifixion. The invariant four-

bracts of each blossom resemble the shape of the cross and they each appear to have been 

pierced at the edges. The inner true dogwood flowers can resemble the thorny cross that adorned 

Jesus on the cross. Finally, the red berries that ultimately develop there bring to mind Jesus’ 

blood. 

 

Pink Dogwood 

Photo credit: Bridget Campbell 

http://newunderthesunblog.wordpress.com/2013/12/27/the-twelve-days-of-christmas-plants-poinsettias/
http://newunderthesunblog.files.wordpress.com/2014/04/dogwood5c.jpg
http://newunderthesunblog.files.wordpress.com/2014/04/dogwood5b.jpg
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Pink dogwood 

Photo credit: Bridget Campbell 

Whatever this beautiful botanical may bring to mind, it is definitely worthy of integration in your 

landscaping plans. This fast-growing medium-size tree is native to North America and thrives in 

a variety of USDA hardiness zones. Known for its white or pink blossoms in the spring, these 

trees actually provide beauty year round in different forms. Once spring turns to summer and the 

blossoms have fluttered away, the foliage colors the landscape a pleasant green. In the fall, the 

leaves turn red and fruit (drupes) develops into bright crimson clusters. If Good Friday or Easter 

have failed to inspire you, I should remind you that National Arbor Day is next week, and the 

flowering dogwood might be a variety to add to your shopping cart or wish list. 

  

Johnna 

*All photos are credit Bridget Campbell, used with permission, all rights reserved. 

References and Links: 
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Easter: Lilies 

With its large trumpet-shaped blooms in pure white color, Lilium longiflorum has become 

synonymous with Easter. The imagery may be apt for the occasion, but a lot of effort is required 

to prepare these ephemeral blossoms for a celebration of eternal victory. 

 

Image from http://www.easterlily.org/gallery.html 

 

Image from http://www.easterlily.org/gallery.html 

http://www.easterlily.org/gallery.html
http://www.easterlily.org/gallery.html
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While lilies may have long symbolized beauty and purity, the association of this species with 

Easter is a modern tradition. Easter lilies are native to Japan and in the early 1900s bulbs were 

imported through Bermuda. The plants eventually made their way to the Oregon/California 

border with the help of WWI veteran Louis Houghton where they found the perfect climate for 

thriving. WWII cut off imports from Japan allowing American-produced lilies to take over the 

domestic market. These plants remain the fourth-most sold potted plant in the industry (behind 

poinsettias, mums and azaleas). Their market value is more than $35 million annually, and the 

region between Del Norte County in California to Curry County in Oregon is known as the 

Easter lily capital of the world. Here 95% of North America’s Easter lilies (>11 million bulbs) 

are grown. 

It may have taken Jesus only three days to rise from the dead, but for the lilies you see blooming 

today, you must go back three years. On farms in the Easter lily capital of the world where the 

bulbs are cultivated, Easter lilies have humble beginnings. They are first planted as small bulb 

leaf or scale. This plant grows for the season and the bulbs are dug up from the ground, graded 

by size and saved for replanting the following season. This cycle is repeated for another two 

years. As the plants from these bulbs grow and try to develop flower buds, field workers glide 

through the fields on special harnesses (so there’s no hours and hours of stooping over) called 

mechanical creepers and pinch off any buds that form. This is because commercial lily bulb 

producers want their plants bulking up their bulbs and not expending energy on flower 

production. Once the flowers are removed, all of the sugar produced by photosynthesis is 

transported and stored in the underground bulb. This is particularly remarkable in the late 

summer when the bulbs can have a 1-inch expansion in circumference in just a week or two. 

Harvesting the bulbs is carefully timed to be just after this growth spurt. At the end of their third 

growing season, the bulbs have reached commercial grade size and can be packaged and sold to 

growers that cultivate them for sale as potted plants. 

 

Image from http://www.easterlily.org/gallery.html 

http://newunderthesunblog.wordpress.com/2013/12/27/the-twelve-days-of-christmas-plants-poinsettias/
http://newunderthesunblog.wordpress.com/2014/04/06/azaleas-announce-spring-and-maybe-summer-and-fall/
http://www.easterlily.org/gallery.html
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On Easter Sunday these lilies adorn churches and gravestones in splendor worthy of a 

resurrection celebration. While we may use the flowers as a symbol of the celebration of 

Christians’ victory over death, there is no everlasting life when it comes to the market value of 

Easter lilies. Sure, they are perennials and will re-sprout from their bulbs year after year if 

properly cared for, but they will not naturally bloom at Easter. Of the most popular purchased 

potted plants, Easter lilies have the shortest buying window of them all- a mere two weeks 

leading up to Easter when buyers expect plants with blooms and buds ready to burst forth and 

announce the resurrection. This means that commercial growers must force the plants to bloom 

in the spring instead of midsummer as is their natural tendency. If they miss their mark on the 

calendar, they have no commercial value. 

How do growers orchestrate this feat of botanical synchronization? I’ve mentioned before on this 

blog that plants have various ways of keeping time using light (really length of darkness). Plants 

also have an internal calculator to tally the amount of chilling hours they have received. Together 

these accounting systems give the plants seasonal information as to when they should burst forth 

in bloom. After the Easter lily bulbs have been bulked up for three years, growers that prepare 

them for sale as potted plants ‘force’ them to develop to flowering stage just in time for Easter. 

This is done by chilling the bulbs near 40 F (but never freezing) for 1000 hours or about 9 weeks 

during October, November and December. There are a few different ways this can be done 

before or after potting depending on the facilities available to the grower. Exposure of young 

plants to long day light conditions in a greenhouse can substitute for up to two weeks of the 

chilling requirement. This trick is especially useful if Easter is early and it is not possible to 

achieve full chilling requirements. Keep in mind that the date of Easter can vary by as much as 

five weeks and Easter lily growers must adjust their calendars accordingly when it comes to 

plant preparation. 

 

Image from http://www.easterlily.org/gallery.html 

http://newunderthesunblog.wordpress.com/2013/11/04/adjusting/
http://newunderthesunblog.wordpress.com/2013/12/21/the-winter-solstice-a-plants-perspective/
http://newunderthesunblog.wordpress.com/2013/10/09/how-about-them-apples/
http://www.easterlily.org/gallery.html
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So this Easter, as you celebrate with these lovely lilies, keep in mind that while their flowers may 

be short-lived, quite a bit of work was invested to ensure they looked just right at just the right 

time. Continue to care for your plants and the bulbs and the lilies will also rise again- just later 

on the calendar than when Jesus’ resurrection is celebrated. 

  

Johnna 
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The Kentucky Derby: Roses 

April showers have brought May flowers… to the blog. Today’s post is the first entry in a May 

Bouquet series focused on flowers one might find in a bouquet. Y’know, leading up to Mother’s 

Day next Sunday. Think of these posts as daily reminders with wonderful suggestions on ways to 

honor the mothers in your lives. Let’s get started with one of the most popular bouquet flowers 

no matter the day of the year- roses. 

 

Red roses by Eistreter via Wikipedia 

I’ve written previously about the journey these blooms make from fields and greenhouses in 

Ecuador to the vases on your countertops. Today, roses are pulling double duty as holiday plants 

because today is Derby Day. The Kentucky Derby has also become known as the Run for the 

Roses because of the garland and enormous bouquet of red roses bestowed on the winner. Sure, 

Derby Day is filled with news coverage of the various moving backstories of the entrants, 

owners, trainers and jockeys for the three-year-old thoroughbreds. The scenes are filled with 

women in outlandish hats sipping mint juleps* and there’s even more speculation on odds for the 

gambling crowd. But as for the roses, that tradition has been standardized such that there is 

essentially no guesswork involved. 

Roses made their first appearance at the 1896 running of the Kentucky Derby, but they were pink 

and white, not red. The red rose was adopted as the official flower of the race in 1904, and the 

term “Run for the Roses” was coined in 1925. The elaborate ‘garland,’ which actually looks 

more like a blanket than the image the word garland conjures, began in 1932. 

http://newunderthesunblog.wordpress.com/2014/02/13/roses-are-red/
http://newunderthesunblog.wordpress.com/holiday-plants/
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The garland is comprised of more than 400 intensely red Freedom roses sewn into a green stain 

backing by florists from the Kroger Company. For those readers interested in floral arrangements 

as a spectator’s sport, you can mark your calendars for next year’s Kentucky Derby Eve. If one 

were to show up that Friday afternoon and evening at the Louisville Kroger store (12501 

Shelbyville Road), you could watch a dozen florists carefully assemble the elaborate garland. All 

this, after they have spent hours carefully selecting only the most perfect and uniform roses from 

thousands of potential buds. Even with this host of skilled workers, it will take about 7 hours to 

incorporate the roses into a 122-inch by 22-inch garland. Each rose has its own water vial that is 

carefully hand-sewn into the fabric backing. The garland may appear to be a sea of uniform red 

flowers, but it does include a ‘crown’ at the top with a single red rose that rises above the rest to 

symbolize the struggle and sacrifice it takes to stand above all the others. All told, the final 

garland weighs about 40 lbs, an extra weight in the saddle that every entrant would be glad to 

add at the end of the race. 

 

Kentucky Derby Rose Garland 

http://www.kentuckyderby.com/experience/traditions/roses 

These flowers are the perfect symbol for the fleeting fame of Derby winners. As a spectacle, it’s 

a great day and racing enthusiasts are filled with hope that this year may be the year a Triple 

Crown winner is coronated. Yet, many years pass and many great Derby horses turn out to be 

only flashes in the pan. For those winners, however, their garlands don’t have to be. In the past, 

winners received a silk replica to have for posterity, but freeze-drying is the way to do these 

days. At least one winner has had a rose from their garland dipped in silver to preserve its glory 

(currently on display at the Derby Museum). 

Enjoy the race today. When they drape the roses on the winner today**, you can just nod 

appreciatively at the garland and all the effort that went into its creation. 

 

Johnna 

http://www.kentuckyderby.com/experience/traditions/roses
http://newunderthesunblog.files.wordpress.com/2014/05/roses3.jpg
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*Note: Mint Juleps also have more than their fair share of plant products. I’ve written previously 

about mint and sugar on this blog as well. Feel free to read those links and share your knowledge 

with your friends as you sip your refreshing beverage. 

**My pick: Ride on Curlin. His sire was a great racer and his Jockey is Louisiana’s own Calvin 

Borel. Update: What do I know? I’m just a plant scientist! 
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Cinco de Mayo: Avocados 

This post will take a break from the May Bouquet series to highlight another holiday- Cinco de 

Mayo (the 5
th

 of May). In America, this usually means two for one margaritas and supper that 

features things like tacos and guacamole. In Mexican history, it celebrates the Battle of Puebla, 

an unlikely victory for the Mexican army over the French in 1862. On a plant science blog, 

Cinco de Mayo means highlighting a tree that had just about the same odds of surviving as the 

Mexican army did. I’m talking about the Hass avocado. 

 

Hass avocados Copyright Courtesy of the Hass Avocado Board 

Before I recount the unlikely beginnings of the world’s most common avocado variety, let’s 

consider the avocado as a plant and not just the green mushy base of your guacamole. Avocados 

are native to Mexico and Central America, and Mexico is the world leader in avocado 

production. The trees grow to more than 60 feet tall and prefer tropical and subtropical climates. 

Avocados are climacteric (plant biology word of the day) meaning the fruit will mature on the 

tree, but it doesn’t ripen. This means that avocados will remain hard as rocks on the tree until 

eventually they just fall off.* This trait is somewhat useful for the produce industry because 

leaving the fruit on the tree until demand increases is a convenient and profitable strategy. For 

example, you may not want to harvest as many of your avocados in March, but a lot more 

leading up to May when people want guacamole for Cinco de Mayo. 

 

So, how does the fruit ripen off the tree? The mature avocados will 

ripen off the tree in about two weeks at room temperature. If there 

are bananas or apples nearby the process can be even faster. This is 

because these fruits produce ethylene gas, a plant hormone (shown 

left), which among other things stimulates fruit ripening. 

Commercial produce distributors also take advantage of these 

properties and treat unripe fruits with ethylene gas in special rooms 

http://en.wikipedia.org/wiki/Cinco_de_Mayo
http://www.avocadocentral.com/assets/images/sublevel/media/download/full/avocados-on-purple-600.jpg
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to control the timing of ripening. This takes a lot of the guesswork out of the timelines for getting 

ripe avocados to your supermarket. 

For those of you fond of science experiments in the kitchen, one fun activity is sprouting the 

large seed inside the avocados you eat. You can stick four toothpicks around the middle of an 

avocado seed and submerge the root end in water. Then you wait. Within a month or two it will 

produce roots then split and sprout. Of course, you will have to wait another 4 – 6 years before it 

will produce any fruit. 

 

A picture of a avocado seed, punctured with 4 toothpicks and hung halfway inside a glass with 

water, so that germination would start. Credit: KVDP via Wikipedia 

The Hass avocado variety began as such a sprouted seedling, the result of a cross or trial from A. 

R. Rideout. It was purchased by Rudolph Hass as an addition to his new avocado orchard in 

California. Hass intended to use it as rootstock for grafting a scion of Fuerte, the standard variety 

at the time. The history tells that Hass tried grafting to that stock three separate times, but 

nothing ever took to it. Such recalcitrance even wore down the patience of an orchardist, and 

Hass was ready to chop it down. His children convinced him to just let it grow.** They actually 

preferred the taste of the avocados it produced and it bore well. Hass patented the tree in 1935, 

naming the variety after himself, and in an agreement with H.H. Brokaw, produced the initial 

grafts of Hass seedlings. It took some time to change the minds of consumers because the Hass 

avocado has such dark and bumpy skin compared to the smoother green Fuerte variety. 

However, the proof is in the taste and the Hass is the winner with a richer, nuttier flavor. Today 

the Hass variety accounts for the overwhelming majority of the avocado market in the United 

States (80 – 95% depending on the sources listed below) with more than $1 billion per year in 

revenues for U.S. agriculture. Sadly, the original Hass mother tree succumbed to root rot in 2002, 

but the popularity of its avocados with consumers has ensured its genes will live on for many 

generations to come. 

http://www.youtube.com/watch?v=B0B9NOa3eK0
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Guacamole Copyright Courtesy of the Hass Avocado Board 

As you’re enjoying avocados or guacamole today to celebrate an unlikely victory for Mexico, 

remember the unlikely biological victory of the Hass avocado. Use this knowledge to impress 

your friends. After a couple of margaritas, you’ll sound like a genius. 

  

Johnna 

*Useful FYI for any of you out there that may have an avocado tree in your yard and may be 

cursing your tree as to why it doesn’t produce anything like you see in the produce section of 

your grocery store. 

**Yeah, it’s kinda a theme of mine to take every opportunity to reference the Lorax on this blog. 
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Mother’s Day Bouquet: Irises 

April showers have brought May flowers… to the blog. Today’s post is part of a May Bouquet 

series focused on flowers one might find in a bouquet. Y’know, leading up to Mother’s Day next 

Sunday. Think of these posts as daily reminders with wonderful suggestions on ways to honor the 

mothers in your lives. 

Today we will consider the iris. Actually, I will just mention the tip of the iceberg when it comes 

to irises because there are hundreds of varieties and hybrids of the Iridaceae family. These plants 

come in a range of sizes, colors and flower shapes, but all of them are perennial monocots that 

will grow from bulbs or creeping rhizomes. They bloom in spring (whenever that happens to 

come to your area) and their tall foliage stays a lovely green color in the fall and spring. The dog 

days of summer and early fall are the drabbest for irises as their leaves die back. During this time 

from August to October is the best time to dig up and divide the rhizomes for transplantation to 

another location, sharing varieties with friends or simply thinning out your current stand of irises 

for better blooms the next spring. 

 

Louisiana Irises 

Credit: Johnna Roose 

These plants thrive near ponds and other low-lying areas that always seem damp. It’s no surprise 

then that a group of irises dubbed ‘the Louisiana irises’ are our state’s official wildflower. It’s 

not a single species of iris, but six- I. brevicaulis, I. fulva, I. hexagona, I. giganticaerulea and I. 

nelsonii. Each of these is found in different ranges along the Mississippi River Basin, but 

Louisiana hosts them all. 

  

  

 

 

http://newunderthesunblog.files.wordpress.com/2014/05/003.jpg
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Another common species in Louisiana gardens is the yellow iris, Iris 

pseudacorus. However native this species may appear in modern Southern 

water gardens, it is not native to this area and can be prolific enough to be 

considered invasive. It does have important redeeming characteristics from 

a functional standpoint and is known to remove heavy metals from 

wastewaters. Thus, it makes a beautiful and practical addition around 

sewage treatment ponds and other wastewater sites. 

 

 

Yellow Irises 

Another class of irises is the bearded iris, which contains a ridge of raised fuzz (beard) along the 

center line of the lower petals that fall open toward the ground. The exact function of the fuzz is 

unknown, but likely serves as an attractant for pollinators like bees. 

 

Bearded Iris 

Credit: Johnna Roose 

http://newunderthesunblog.files.wordpress.com/2014/05/133.jpg
http://newunderthesunblog.files.wordpress.com/2014/05/109.jpg
http://newunderthesunblog.files.wordpress.com/2014/05/139.jpg
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You can find these blooms in some bouquets, but I recommend enjoying them as whole living 

plants in your landscaping. The rhizome segments are available for sale in garden centers and 

online nurseries. They don’t require a lot of special care and come in a wide array of sizes, 

shapes and colors. 

  

Johnna 
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Mother’s Day Bouquet: Alstroemeria 

April showers have brought May flowers… to the blog. Today’s post is part of a May Bouquet 

series focused on flowers one might find in a bouquet. Y’know, leading up to Mother’s Day next 

Sunday. Think of these posts as daily reminders with wonderful suggestions on ways to honor the 

mothers in your lives. 

 

Alstroemeria aurea ‘Saturne’ in southern Tasmania, Australia Credit: JJ Harrison via Wikipedia 

Today we’ll have a look at the flower prevalent in many mixed-flower bouquets whose name 

you never learned- alstroemeria or Lily of the Incas. There are numerous species and cultivars, 

but they are native to South America. The different cultivars sport a variety of bloom sizes and 

markings. Alstroemeria are far more popular as cut flowers than garden plants, but they can be 

safely grown outdoors in USDA hardiness zones 8 – 11. They may tolerate the southern part of 

Zone 7 if the bulbs or rhizomes are adequately protected with layers of mulch during the winter 

months. Everyone else will just have to enjoy them as cut flowers or be prepared to host them 

indoors during winter. 

 

Alstroemeria aurea in southern Tasmania, Australia Credit: JJ Harrison via Wikipedia 
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The pictures provide ample evidence as to why alstroemeria are popular cut flowers. They come 

in all colors and have beautiful spot patterns on the petals. Take a closer look at some of the 

flowers. There is a method to the madness when it comes to the spot pattern for many alstromeria 

blooms. Notice how (at least for these varieties) only three of the petals have the spotted pattern, 

two on the top half of the flower and one on the bottom? How do you think the flowers know 

their orientation and produce those markings? 

 

Alstroemeria magnifica Credit: Pato Novoa via Wikipedia 

Well, the truth involves knowing a little bit more about plant flower development. You’re not 

really looking at a flower with six true petals. Only three of them are petals (the ones with the 

spots). The other three are derived from tissue that would normally be sepals (special leaves at 

the base of most flowers that appear to hold the buds and blossoms together). In the case of 

alstroemeria blossoms, the sepals follow a developmental program that makes them look more 

like petals than leaves. Of course, botany has a name for this situation- tepals (when the sepals 

and petals cannot really be distinguished from one another as flower components in the 

perianth). If you would like an even closer look, check out this link with stunning photos and 

microscopic images of alstroemeria flowers. 

http://www.microscopy-uk.org.uk/mag/indexmag.html?http://www.microscopy-uk.org.uk/mag/artoct08/bj-peru.html
https://www.flickr.com/photos/64933790@N00/4020373535/
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The main parts of a mature flower Credit: Mariana Ruiz LadyofHats via Wikipedia 

 

Alstroemeria pelegrina L. Credit: Pato Novoa via Wikipedia 

 

Johnna 
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Mother’s Day Bouquet: Hibiscus 

April showers have brought May flowers… to the blog. Today’s post is part of a May Bouquet 

series focused on flowers one might find in a bouquet. Y’know, leading up to Mother’s Day this 

Sunday. Think of these posts as daily reminders with wonderful suggestions on ways to honor the 

mothers in your lives.  

 

Pink Hibiscus 

Credit: Johnna Roose 

Today’s featured flower is the hibiscus. These large and colorful blooms demand notice and are 

the opposite botanical personality of the shrinking violet. They are synonymous with the tropics, 

prominently featured on Hawaiian print fabrics, more so than even palm trees and pineapples. In 

fact, a yellow hibiscus native to the islands (Hibiscus brackenridgei) is the official state flower of 

Hawaii. Hibiscus plants make great additions to any garden, but if you plan to keep them for 

multiple growing seasons, they are easier to manage as potted plants. This is because they are 

sensitive to cold and will have to be protected in most climates during the winter. 

 

Yellow Hibiscus 

Credit: Johnna Roose 

https://www.google.com/search?q=hawaiian+print+fabric&tbm=isch&tbo=u&source=univ&sa=X&ei=XkFoU87VJNXfoAT91oG4CQ&sqi=2&ved=0CE4QsAQ&biw=1366&bih=664#q=hawaiian+print&tbas=0&tbm=isch
http://newunderthesunblog.files.wordpress.com/2014/05/023.jpg
http://newunderthesunblog.files.wordpress.com/2014/05/019.jpg
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Yellow Hibiscus 

Credit: Johnna Roose 

If you are looking for a plant to turn any area into a tropical oasis, hibiscus is the right choice. 

They are available in all types of bold colors- yellow, pink, red, and coral. Hibiscus breeders and 

hybridizers have been busy generating new varieties in all shapes, sizes and color combinations. 

There are a large number of distinct species of Hibiscus, but the majority of the ornamental 

varieties found in garden centers are likely to be Hibiscus rosa-sinensis. Genetically, it is a 

polyploid. This means it has multiple copies (>2) of genomes and not just the single copy from 

each parent (diploid) like we are. This wealth of genetic material means that these plants have a 

seemingly bottomless bag out of which to pull tricks when it comes to flower form and color. 

Crosses and hybrids of plants can yield all kinds of color combinations; thus, when grown from 

seed, you never know what you’ll get. If you like surprises, that’s great. If you had your heart set 

on a particular color, then go with a grafted plant that has been propagated to give the type you 

would like. Check out some of the links below for more hibiscus flower eye candy. 

 

Red Hibiscus Bloom 

Credit: Monica Russell 

http://newunderthesunblog.files.wordpress.com/2014/05/002.jpg
http://newunderthesunblog.files.wordpress.com/2014/05/10342661_437673603043838_140219991_n.jpg
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Can’t pick just one favorite color or combination? You may not have to. Some plants have 

several different varieties grafted onto main rootstock bases to give you a single plant with red 

blooms on one stem, yellow on another and coral on yet another. 

 

Multicolored Hibiscus 

Credit: Monica Russell 

Don’t these flowers just look good enough to eat? Well, you can. The flowers are used as the 

base for hibiscus tea and dried flowers are also candied and used as garnishes. Humans aren’t the 

only species that appreciate the taste of the hibiscus. These plants are also attractants for 

butterflies and birds. If your landscape is frequented by deer, prepare to go to battle to protect 

your beautiful and tasty blooms from them as well. 

 

http://newunderthesunblog.files.wordpress.com/2014/05/10339044_437219633089235_572830366_n.jpg
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Pink Hibiscus 

Credit: Johnna Roose 

If you’re inspired to grow your own, check your local garden centers now. For my Baton Rouge 

area friends, we’ve apparently just missed (May 4
th

) the Red Stick Hibiscus Society’s show and 

sale, but the shows of the New Orleans and Acadiana Chapters are still to come this month. Or if 

you are really serious about hibiscus, you may just want to join the American Hibiscus Society. 

FYI, their national convention will be held in Lafayette, LA in June of this year. Check here for 

details. 

  

Johnna 
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Mother’s Day Bouquet: Lilies 

April showers have brought May flowers… to the blog. Today’s post is one of a May Bouquet 

series focused on flowers one might find in a bouquet. Y’know, leading up to Mother’s Day this 

Sunday. Think of these posts as daily reminders with wonderful suggestions on ways to honor the 

mothers in your lives.  

It wasn’t that long ago, Lilium longiflorum was featured on this blog, but today we are moving 

out of the pots and into the vases where a wider world of lilies awaits. And it’s a wild world out 

there. Check out these different forms.  

 

Orange Lily in full bloom showing pollen covered stamens, Ontario, Canada. June 2002. Credit: 

Relic38 via Wikipedia 

 

Lilium superbum Credit: Arx Fortis via Wikipedia 

http://newunderthesunblog.wordpress.com/2014/04/20/easter-lilies/
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Lilium tsingtauense Credit: Klaus Goldbeck via Wikipedia 

 

Oriental hybrid Credit: Hardyplants via Wikipedia 
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These blooms burst with celebrate and all of these colors and shapes deserve to be seen, but it 

has only been relatively recently that lilies have gained ground in the cut flower industry. Some 

lilies had large fragrant blooms, but faced downward on the stem. Other varieties had smaller but 

more colorful flowers that were easier for florists to work with. In the late 1970s, Leslie 

Woodriff, a dedicated lily breeder developed the Stargazer hybrid lily. The combination of 

genetics he stumbled upon combined the most desired traits into a single plant- bold color, 

delightful fragrance and upward-facing bloom. In the world of cut lilies, the Stargazer is still the 

most popular with more than 36 million sold annually. 

 

Stargazer Lily Credit: Dogmadic via Wikimedia 

The success of the Stargazer lily opened the floodgates for lily breeders to experiment with other 

hybrids. Today there are more than 7000 registered lily varieties to choose from when it comes 

to designing bouquets for all occasions. The new classes of hybrids bring together color patterns, 

fragrance and bloom shapes in all combinations. One of the newer famous lily varieties to come 

out of the labors of master Dutch hybridizers is the ‘Robina,’ a large dark pink lily. There’s still 

no transgenic technology involved, but a lot of science still goes into cultivating the new hybrid 

seeds that would otherwise have a difficult time growing in standard conditions.  

 

Robina Liliy 

Credit: Caroline via Flickr 

http://www.botanus.com/products/Robina-Oriental-Trumpet-Lily.html
https://www.flickr.com/photos/carolinespics/153130918/
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Of course, there is one thing that still plagues the use of lilies in floral arrangements for formal 

occasions- the prodigious amounts of bright yellow to dark brown pollen on their large anthers. 

When it dusts off onto fabrics like white tablecloths or expensive wedding gowns, it can cause a 

stain that is quite difficult to remove.* Of course, this is not a ‘problem’ for the plants, only for 

the humans that choose to enjoy them. In fact, the pollen is quite essential for the lilies because it 

is necessary for their sexual reproduction. Pollen is the plant-equivalent of sperm. Hopefully this 

doesn’t ruin the whole bouquet-thing for you, but in case you hadn’t made the connection yet… 

bouquets are just plant reproductive organs on display.** So, yeah, about that lily pollen on your 

wedding dress, “Ugh. and Eww.” Nobody wants that stain. 

Regardless of the utility of pollen to the lilies, scandalous stain potential has prompted extreme 

measures to get rid of the pollen. Some florists may perform the tedious task of clipping off the 

anthers from each open lily flower, but I know exactly how many lily flowers (one, maybe two) I 

would have to emasculate to start thinking, “There’s gotta be a better way!” So, lily breeders 

have been on the genetic hunt for varieties that do not produce pollen. There are some varieties 

on the market and generally this produces sterile flowers. (Not to worry because they are 

perennials that can grow from bulbs, these plants can still be propagated.) Some varieties, like 

Elodie, make normal-looking lilies that just appear to have completely bare anthers. Other 

varieties have a double petal pattern, in which the extra set of petals bends upward to the center 

of the bloom modestly enclosing all of the anthers and stamens. 

 

Elodie Lily 

Credit: Diana Beideman via Flickr 

Suffice it to say that there are many lilies to choose from for your bouquet, and breeders are 

ensuring that there will be even more choices in the future. Just enjoy the colors and the 

fragrance and try not to focus so much on their biological utility. 

 

  

Johnna 

*FYI- brush it off with something dry, adding moisture will cause the stain to set. 

http://en.wikipedia.org/wiki/Monica_Lewinsky
https://www.flickr.com/photos/dianabeideman/3668522418/
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**What can I say, plant reproductive parts are just more beautiful than those of any other 

kingdom of life. It also adds a deeper meaning to the giving of bouquets in celebration of 

holidays like Valentine’s day, Mother’s Day, weddings and anniversaries, but I’m just here for 

the plant science. 
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Mother’s Day Bouquet: Tulips 

April showers have brought May flowers… to the blog. Today’s post is one of a May Bouquet 

series focused on flowers one might find in a bouquet. Y’know, leading up to Mother’s Day 

today! Think of these posts as daily reminders with wonderful suggestions on ways to honor the 

mothers in your lives.*  

 

Credit: Wikipedia 

Today’s post is tip-toeing through the tulips. They rank at the top of lists for most popular cut 

flowers and bulb plants in gardens. The flowers provide intense spring color in such uniformity 

that they are easy to incorporate into any arrangement- vase or plot. 

 

Tulip Credit: John O’Neill via Wikipedia 
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These flowers originated in central Asia, but their introduction to Europe in the late 1500s 

created such a stir in the Netherlands it has come to be known as ‘tulip mania.’ The Dutch 

economy was good at the turn of the 17
th

 century, so people had time to invest in aesthetics. The 

recently introduced tulip was the perfect medium with its dazzling capacity for intense color on a 

consistent form. New color varieties were introduced with names like Viceroy and Semper 

Augustus and demand caused their prices to skyrocket. 

 

Semper Augustus print via Wikipedia 

However, basic tenets of tulip biology made the economic speculation craze dangerous and 

untenable. While tulips are perennials that can be grown from bulbs year after year, it takes as 

along as 4-6 years to go from seed to a bulb large enough to flower. This makes introducing new 

varieties slow, even when vegetatively propagating them from bulb offsets. Plus, as they are 

flowers, their beauty is by definition fleeting. They bloom for a short time during the spring then 

exist as bulbs for the remainder of the year. 

Furthermore, the most desired tulips were the ‘broken’ varieties with blooms containing streaks 

of two colors. During this period, the streaks were not due to some inheritable genetic mutation, 

but infection with Tulip Breaking Virus. It caused pleasing visual appeal, but also weakened its 

host. Eventually, the bulbs weakened to the point of not being able to flower or produce 

additional bulb offsets. Thus, the most expensive tulips in history have gone extinct. Many of the 

streaked varieties available on today’s market are the result of stable genetic mutations that affect 

flower coloration, but not the vigor of the plant. There are only a few truly ‘broken’ varieties left 

(like Absalon), which are infected with TBV, but for some reason the infection has not 

manifested itself beyond the effects on flower color pattern. 

 

http://www.thetulipgallery.com/view/173
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So just how much money are we talking about? More than anyone in 

modern times has spent at a garden center for a single bulb. For 

example, records indicate that a bulb for ‘The Viceroy’ (shown left) 

sold for approximately ten times the annual earnings of a skilled 

craftsman. The peak of tulip bulb speculation was the winter of 1636-

1637. Of course, at this time tulips are only bulbs with no flowers at all, 

hardly things that look worthy of fortunes. Tulip trading was a futures 

market, and contracts were written based on what traders thought the 

bulbs would be worth to consumers at spring planting time. At some 

point that winter, people came to their senses. The first few that cashed 

in their contracts set off a selling frenzy that caused the bottom to drop 

out of the market. 

In the end, fortunes were lost and some were left with lots of worthless bulbs. I’m sure their 

beauty that spring was just salt on the wound. It was even difficult to eat their losses. Tulip bulbs 

taste awful and when not prepared correctly, they are poisonous. They are really only a food 

source of last resort in extreme situations, like the Nazi occupation of the Netherlands during 

World War II. 

Today’s tulip markets are more rational, but still huge business in floriculture. New colors, 

shapes and patterns are being developed, but the source of the broken tulips, Tulip Breaking 

Virus, is no longer coveted, but eliminated. The ultimate damage this pathogen does to vigor of 

the tulip bulbs outweighs the production of any desirable color patterns. The spread of this 

infection is controlled by using pesticides and other measures to reduce aphids on the tulips that 

spread the virus as they eat on one plant then another. TBV is detected by experts trained to spot 

the symptoms in the tulip plants in the field. Infected plants are removed and destroyed. A new 

report out this year describes an instrument capable of scanning plants in the field for TBV to 

improve this laborious process. 

 

Flaming Parrot Tulip Cultivar Credit: PierreSelim via Wikipedia 

http://www.sciencedirect.com/science/article/pii/S1537511013000883
http://www.sciencedirect.com/science/article/pii/S1537511013000883
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So, if tulips find their way into your bouquet today, enjoy them- just don’t go crazy. 

 

Credit: McBeth via Flickr 

 

Johnna 

*Maybe you’ve learned something about plants along the way. Maybe these posts have helped 

you remember to pick up flowers for the mothers in your life. But let me just add, if one of those 

mothers still has small children, say that you sired or otherwise claim, make sure your bouquet 

also includes species like folded laundry, extra sleep, cooked meal, clean kitchen and bathroom. 

These varieties, while difficult to cultivate without the help of a mother, will surely reap you 

returns greater than those seen during tulip mania. 
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The Preakness Stakes: Black-eyed Susans 

 

Preakness starting gate at Pimlico in May 2011. Credit: Fisherga via Wikipedia 

Crab cakes and football aren’t really the only things Maryland does. Today on the track at 

Pimlico, the 139
th

 Preakness race will be run. It’s the second jewel of American Thoroughbred 

Racing’s Triple Crown and also known as the ‘Run for the Black-eyed Susans’ because they are 

the state flower of Maryland. 

 

Black-eyed Susan blossom Credit: Photo taken by user Lorax and released under the GFDL via 

Wikipedia 

The Latin name for the Black-eyed Susan genus is Rudbeckia hirta. It’s a common American 

wildflower with bright yellow petals and dark domed centers. Some garden varieties are regular 

annuals, but many of the true wildflowers are biennials, producing only green foliage their first 

year and flowering their second. The blooms are frequently visited by bees, butterflies and other 

insects for their nectar. 

https://www.youtube.com/watch?v=0_2ADWBZgS8
http://upload.wikimedia.org/wikipedia/commons/d/d1/Black_eyed_susan_20040717_110754_2.1474.jpg
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Black-eyed Susans Credit: Isolino Ferreira via Flickr 

But who was this Susan? Why were her eyes black? It dates back to a folk song written by John 

Gay popular in the early 1700s. The poor girl was saddened because her true love William was 

about to shove off to sea. Don’t worry, he consoles her with the fact that he will be safe and true 

while away. Riiiight. There’s no follow-up poem so we never know if they end up happily ever 

after together, but really how bad was maritime service in 1720? I’m sure he was fine. We may 

not know about the people, but some gardeners do favor companion planting of Black-eyed 

Susan flowers and Sweet Williams. At least botanically, they do well together. 

All in the dawn the fleet was moor’d, 

The streamers waving to the wind, 

When Black-eyed Susan came on board, 

Oh where shall I my true love find? 

Tell me, ye jovial sailors, tell me true, 

If my sweet William, if my sweet William 

Sails among your crew? 

The Preakness also serves a cocktail called the Black-eyed Susan made with vodka, St. Germain 

liquer with pineapple, lime and orange juice. It sounds unbelievably sweet to me. Probably 

sweeter than that William guy and I could imagine how easy it would be to overindulge in them. 

Yet, while it boasts the name Black-eyed Susan and it is the characteristic yellow color of its 

http://blog.americanmeadows.com/2013/09/06/2013-summer-photo-contest-winners/
http://blog.americanmeadows.com/2013/09/06/2013-summer-photo-contest-winners/
https://www.flickr.com/photos/isolino/6005493672/
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namesake flower, another flower is one of the main components. For those of you unfamiliar 

with St. Germain liquer, it’s flavor comes from Elderflowers (Sambucus nigra). 

 

Elderflowers Credit: Eiffel via Wikipedia 

 

For all their celebration, you will not find any real live 

specimens of Black-eyed Susans at Pimlico today. These 

wildflowers don’t bloom until later in June in Maryland. 

Even if they were, they are a wildflower that would be too 

delicate to be used in such an elaborate botanical blanket. 

Yet the winning horse is adorned with yellow and black 

flowers. These are just imposters. They are members of the 

chrysanthemum family (pompom mums or Viking’s 

daisies). They are close-enough look-alikes with their bright 

yellow petals, but florists painstakingly paint their centers 

with black shoe polish to give them their characteristic black 

eyes. 

 

 

Yes, the real life equivalent of painting the roses red for the Queen in Alice in Wonderland. I 

doubt the winner cares too much, and I’m sure the flowers on the blanket look close enough to 

spectators especially after a few of the ‘Black-eyed Susan’ cocktails. Still- go home Maryland, 

you’re drunk! 

  

Johnna 
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Memorial Day/Remembrance Day: Poppies 

In Flanders fields the poppies blow 

Between the crosses, row on row, 

That mark our place; and in the sky 

The larks, still bravely singing, fly 

Scarce heard amid the guns below. 

 

We are the Dead. Short days ago 

We lived, felt dawn, saw sunset glow, 

Loved and were loved, and now we lie 

In Flanders fields. 

 

Take up our quarrel with the foe: 

To you from failing hands we throw 

The torch; be yours to hold it high. 

If ye break faith with us who die 

We shall not sleep, though poppies grow 

 

In Flanders fields. –Lieutenant Colonel John McCrae In Flanders Fields 

 

Poppies, Papaver rhoeas, in field between Kelling and Weybourne, North Norfolk, England. 

Credit: John Beniston via Wikipedia 

http://en.wikipedia.org/wiki/In_Flanders_Fields
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Field or common poppies, Papaver rhoeas, are wildflowers common to Europe and Asia. They 

are a separate species from the ornamental California poppy (Eschscholzia californica) and the 

opium poppy (Papaver somniferum). While the common poppy may not produce the intensely 

sedative alkaloids as the opium poppy, it does synthesize secondary metabolites which can 

induce a calming and sleepy feeling in humans. Remember the field of poppies Dorothy and her 

gang ran through on the way to the Emerald City? Thus, this common biochemical feature of 

poppies has associated these plants with sleep. 

 

Papaver rhoeas Credit: Franz Eugen Köhler, Köhler’s Medizinal-Pflanzen via Wikipedia 

The field poppy became the symbol of fallen soldiers after World War I. In the poems at the 

beginning and end of this post, ‘Flanders Fields’ referred to the general area of the Western Front 

of the conflict. The new modern techniques of trench warfare with heavy moving machinery and 

artillery fire left the landscape a razed and uprooted mess. This was the perfect opportunity for 

the large number of dormant poppy seeds to finally germinate ahead of all other vegetation. A 

multitude of delicate red flowers bursting forth from the war-torn ground seemed like a cue from 

nature to reflect on the enormity of the human sacrifice associated with the conflict. Poppies are 

now a symbol of soldiers that paid the ultimate price in battle and are part of modern ceremonies 

to honor these losses. In America, this is celebrated on Memorial Day and elsewhere in Europe 

on Remembrance Day (November 11, Armistice Day, marking the end of the WWI conflict). 

http://en.wikipedia.org/wiki/The_Wonderful_Wizard_of_Oz
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1948 U.S. postage stamp honoring Moina Michael Credit: Wikipedia 

While the imagery blood-colored flowers sprouting out of battlefields and fresh graves of 

soldiers provides a striking scene that would seem ordained by higher powers, a few biological 

properties of Papaver rhoeas seeds are responsible. This wildflower produces many tiny seeds 

that reside in a dormant state when buried underground. When these seeds are unearthed by a 

plow or tanks or mortar blasts, the exposure to light triggers the biochemical pathway to start 

germination. Yes, poppy seeds actually require light for germination. Other seeds, like lettuce 

seeds, also need light and it is important not to bury them too deeply under the soil if you are 

trying to coax them to grow. So, while seeds are the ultimate biological storage devices, they are 

not simply inert cases for the next botanical generation. They have ways of sensing all kinds of 

things about their environment- light, soil nutrients, and temperature. 

These seed properties create a lifestyle that ensures survival on a population level for these 

species. Not all seeds from any one individual will germinate in the next annual cycle, and the 

buried seeds will be kept as a reserve within the ground. Thus, if conditions in one growing 

season prevent flowers from surviving through the seed production phase of their lifecycle, there 

are still some seeds in the ground that can try again the next season or the next when conditions 

may be more favorable. After all, eventually the ground will be disturbed again by animals, a 

plow and even by the machines of war. There will always be poppies waiting to bloom and 

remind us of things we should not forget.  

 

Poppy Credit: Lajsikonik via Wikimedia Commons 
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Oh! you who sleep in Flanders Fields, 

Sleep sweet – to rise anew! 

We caught the torch you threw 

And holding high, we keep the Faith 

With All who died. 

We cherish, too, the poppy red 

That grows on fields where valor led; 

It seems to signal to the skies 

That blood of heroes never dies, 

But lends a lustre to the red 

Of the flower that blooms above the dead 

In Flanders Fields. 

And now the Torch and Poppy Red 

We wear in honor of our dead. 

Fear not that ye have died for naught; 

We’ll teach the lesson that ye wrought 

In Flanders Fields. 

– Moina Michael We Shall Keep the Faith 

  

Johnna 
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The Belmont Stakes: Carnations 

Today is the running of the Belmont Stakes, the third jewel in thoroughbred horseracing’s Triple 

Crown. This mile and a half race is known as the ‘Test of Champions,’ sorting out the speedy 

flashes in the pan from those that can race with endurance. Like the other two jewels of the 

Triple Crown, the Belmont Stakes has its own floral tradition. 

 

Blanket of white carnations on the Belmont Stakes winner Credit: Craiglduncan via Wikimedia 

commons 

 

White Carnation Credit: Dysepsion via Wikimedia Commons 

White carnations are the prize of the victor. Wow. Carnations. Dianthus caryophyllus. The 

ubiquitous ruffled flower used as filler in almost every floral arrangement. Personally, I am not a 

fan of these blooms and feel they should be relegated to their place in history as boutonnieres of 

the 1970s. Yes, I said it. I’m sure I’m in the minority view since carnations are economically 

important worldwide in the floral trade. Still, you’d think the Belmont and potential Triple 

Crown champion would be adorned in something more lavish like orchids or plumerias to go 

along with the silver bowl made by Tiffany and Co. Yet it is the fundamental characteristic of the 

carnation as a cut flower- endurance- that deems it the most fitting ornament for the winner. 

Their soft colors and delicate ruffled petals belie their stamina in the vase compared to other 

http://newunderthesunblog.wordpress.com/2014/05/03/may-bouquet-roses/
http://newunderthesunblog.wordpress.com/2014/05/17/black-eyed-susans/
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blooms, and this is why carnations have been a mainstay of floral arrangements for centuries to 

the point of being unremarkable, tacky even. Analogous hardiness and perseverance in the 

racehorses is critical for success in the Belmont and celebrated in the form of the carnation 

flower. 

 

Carnation line drawing Credit: Pearson Scott Foresman via Wikimedia Commons 

As in racehorse breeding, ornamental plant breeders are seeking to combine the desirable traits 

of flash and fortitude. I’ve mentioned in several other posts about the genetics behind new color 

patterns and flower forms, but the ultimate champions in the floral industry must have stamina in 

the vase. This isn’t something that plants have a natural tendency to do. The purpose of flowers 

is to provide a desirable visual attractant to pollinators; usually insects- plants could really care 

less about what people think of them.* Once pollination occurs, the flower’s job is done and 

there’s no need for the plant to invest the energy into maintaining firm colorful petals. Thus, after 

pollination the flowers begin the program of senescence, in which certain cells and tissues die 

and fall off of the plant. Plant scientists and horticulturists are working to understand the factors 

involved in order to find ways to short-circuit the process and keep cut flowers alive longer in 

our arrangements. The complex biochemical pathways that control floral senescence make this 

task about as difficult as breeding a Triple Crown winner.** 

White carnations are also said to represent love and luck. Sure there is a lot of love poured into 

the Belmont Stakes contenders. No one will discount the chance events that aided the campaigns 

of the three-year-old horses up to this point, but there is a great amount of dedication, training 

and hard work by both species contributing to success on the racetrack. 
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White carnation Credit: Takkk via Wikimedia Commons 

 “I believe luck is a concept invented by the weak to explain their 

failures.” –Ron Swanson 

   

Whatever the factors contributing to the victory, the winning horse will get a blanket of white 

carnations painstakingly assembled by the official florist of the New York Racing Association, 

Tony Green and his team the day of the race. The thousands of the best-looking carnation 

flowers were chosen earlier this week and have been soaking in water for the past 48 hours to 

ensure maximum plumpness. 700 of them will be meticulously glued onto the green fabric to 

form the blanket for today’s winner. That’s not the only blanket that will be made today. Florists 

will actually be assembling another blanket to go onto the statue of Secretariat, track and world-

record holder for one and half miles on dirt. Actually, there will probably even be a third 

carnation blanket because Secretariat’s first carnation blanket will likely wilt in the humidity 

before the end of the day and need to be replaced. Not even carnations have the endurance to 

withstand those conditions. 

  

Johnna 

*Michael Pollan might disagree. Plant-human interactions have changed quite a bit and once 

humans become artificial plant pollinators and propagators, the selective pressure changes 

tremendously. 

**But remember there are some advantages of plants vs. thoroughbreds when it comes to 

manipulating genomes. Last I checked, transgenic technology is not allowed nor is it available 

for thoroughbreds. 
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Independence Day: Red, White and Blue Botanicals 

Red 

There are lots of connections between plants and the color red. Roses are red. Plants emit a faint 

red fluorescent glow, as I wrote about in my previous post. But it isn’t all about plants; there are 

other photosynthesizers, like algae. While green may dominate your perception of algae, there is 

an entire group of red algae, the Rhodophyta, that exist below the surface of marine 

environments. Like plants and green algae, they are eukaryotes, but they have many 

photosynthetic characteristics that are closer to the prokaryotic cyanobacteria. Most notably, they 

contain the phycobilisome antenna structures to funnel light into their photosynthetic machinery. 

Since the red algae live in the ocean below other photosynthetic organisms, they take advantage 

of the higher-energy blue light that penetrates deeper into the water. To do this, they make the 

phycoerythrin pigment which appears red. This may sound exotic, but you may be more familiar 

with red algae than you think. The agar and agarose used in microbiology labs is derived from 

species of red algae as well as the nori used to roll your sushi. 

 

Red Algae Chondrus Cripsus via Wikipedia 

White 

The ‘color’ white in plants is an interesting case. It means that no pigments are present, and all 

visible light is being reflected from the plant tissue. Very little, if any, light is being absorbed. 

Since their lives depend on converting sunlight into chemical energy, reflecting all of it away 

from themselves represents a risk by the plant. However, it is a calculated one that pays off. The 

white tissue of flowers depends on the other green parts of the plant to supply it with sugar and 

other energy molecules for biochemical support, but it creates a contrast from the rest of the 

plant. In this way, the plants have made it easier for pollinators to home in on flower tissue with 

its nectar and pollen. It creates the most basic win-win situation for plants and pollinators- no 

extra biochemical pathways required. Of course, some ‘plants’ take white too far and lose the 

ability to be photosynthetic as in the case of the ghost plant. 

http://newunderthesunblog.wordpress.com/2014/02/13/roses-are-red/
http://newunderthesunblog.wordpress.com/2014/06/30/the-countdown-starts/
http://en.wikipedia.org/wiki/Nori
http://newunderthesunblog.wordpress.com/the-basics/super-photosynthesizers/the-ghost-plant/
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Pentas lanceolata via Wikipedia 

Blue 

True blue can also be difficult to come by in the plant world. Because blue light resides on the 

high-energy side of the light spectrum, it is in the best interest of the plants to absorb that energy 

to drive photosynthesis. Indeed, the antenna pigments of photosynthetic organisms are very good 

at absorbing blue and red light. However, some plants can make a special class of anthocyanidin 

that reflect blue light. Pigments like delphinidin give larkspurs, violas and grapes their distinctive 

bluish hues. Alas, not all plants have the biochemical pathways to create blue flowers, but the 

demand for blue blooms in the horticultural sector doesn’t let nature get in its way. Plant 

scientists can use biotechnology to insert the genes necessary to produce the blue pigment. While 

true blue roses haven’t quite come to fruition, blue varieties of carnations and chrysanthemums 

have been engineered. 

 

Delphinium x Belladona Bellamosa via Wikipedia 
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These examples show that the photosynthetic world can be patriotic as well. Colors, like red, can 

come from common places and overlooked depths, while white can be a beneficial sacrifice. 

Blue can be true or migrate in from exotic sources. 

  

Johnna 
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Feeling the Summer Heat: Hot Peppers 

Let’s talk about heat, spiciness that is. In the plant world, that means red hot chile* peppers, 

Capsicum sp. not one of my favorite rock bands. Here’s more than you ever wanted to know 

about the plants behind the piquant and the chemistry behind the chile. 

 

Cubanelle peppers via Wikipedia 

Capsicum plants belong to the Solanaceae family along with tomatoes, potatoes, tobacco and 

petunias. There are five domesticated species C. annuum, C. baccatum, C. chinense, C. 

frutescens, and C. pubescens and about 22 wild species. From chili to hot sauce to salsa to creole 

seasonings, hot peppers are big business in the United States (>$400 million). The top chile 

producing states are New Mexico, California, Arizona and Texas. It’s not all about the heat 

though. The Chile Pepper Institute in New Mexico is dedicated to Capsicum research for better 

varieties- bigger, more flavor, more color, more heat, and more disease-resistance. Not only are 

they delicious, but the plants thrive in hot, arid climates and provide lots of nutritious beta 

carotene. 

Scoville 

The traditional measure of spicy heat when it comes to Capsicum flavor is the Scoville scale, 

which was developed in 1912 by pharmacist Wilbur Scoville. In this test, a hot pepper extract is 

serially diluted in water and a panel of tasters report whether they taste the heat. Scoville Heat 

Units (SHU) indicate the degree to which a pepper’s extract can be diluted and the hot taste is 

still detectable. Thus, the higher the SHU, the more spicy the pepper. Obviously, this subjective 

test depends on the sensitivity of the tasters. Modern tests still report spiciness as SHUs, but the 

detection is done using analytical chemistry techniques and not panels of tasters. We now know 

what chemicals in the peppers (more on that below) are responsible for their spiciness, and they 

can be accurately detected and quantified. These measurements can be converted over to the 

popularly familiar Scoville scale. 

http://redhotchilipeppers.com/
http://www.chilepepperinstitute.org/
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Who’s the hottest of them all? 

Jalapenos, Serranos, and even Bird’s eye peppers can all just sit down (5,000 – 100,000 SHU). 

Even if you’re not a hot pepper aficionado, you may have heard of Habaneros or Scotch Bonnet 

peppers (100,000 – 700,000 SHU). Nope, not them either. Other hot pepper enthusiasts (or funny 

Youtube video-watchers) have probably heard of Bhut Jolokia (aka Ghost) peppers, which were 

the reigning champions of hottest peppers in the world several years ago, checking in at (1 

million SHU). The hottest chile pepper tested by the Chile Pepper Institute is the Trinidad 

Moruga Scorpion pepper (1.8 – 2 million SHU).  The current world record holder for the hottest 

pepper is a variety called Smokin’ Ed’s Carolina Reaper (2 million SHU) developed by Ed 

Currie of PuckerButt Pepper Company in South Carolina. Really, I think the variety and 

company name says it all. Of course, the Simpson’s gave us the hottest fictional peppers (the 

merciless peppers of Quetzalacatenango). 

Capsacinoids and Feeling the Heat 

 

Capsaicin via Wikipedia 

The chemical responsible all of this heat is capsaicin and other capsaicinoids. They are alkaloid 

compounds derived from simple phenolics like vanillin, but much more elaborate. Yes, plants 

can take you from plain vanilla to superfirehot capsaicin in just a few chemical transformations. 

I’ll spare you the details of organic synthesis, but the biology is interesting enough to dwell on a 

moment. Capsaicin binds to and triggers the Transient Receptor Potential cation channel 

subfamily V member 1 (we’re going to call that TRPV1 from now on). At temperatures greater 

than about 109 F (43 C), the TRPV1 channel opens and gives us a painful heat sensation, so that 

we can recognize the pain and avoid the cause of it. Capsaicin binds to this receptor and triggers 

it to open at lower temperatures, giving us a burning sensation without any real heat.** This 

property is medically useful and capsaicin can be found in low concentrations in creams to give a 

warming sensation to relieve muscle and arthritic pain. Humans can build up a resistance to 

capsaicin by long term exposure to the molecule, for example, by eating hot chile peppers over 

their lifetime. Tolerance never gets high enough to resist capsaicin spray to the face, which is the 

active ingredient in pepper sprays. Of course, there are molecules with higher Scoville ratings 

than even pure capsaicin, orders of magnitude higher. The chemicals resiniferatoxin and 

tinyatoxin are naturally-occurring chemicals made by the cactus-like spurge plants Euphorbia 

poissoni. If one were so inclined, you could create a GMO chile pepper that produced these 

compounds as well, but the resulting fruit would likely be lethal. 

http://www.youtube.com/watch?v=1tRq8ExAHzk
http://www.youtube.com/watch?v=ZstObB4RVsQ
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http://en.wikipedia.org/wiki/Euphorbia_poissonii
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Why are they so hot? 

Modern plant breeding by humans has escalated the amount of capsaicinoids in some varieties 

because humans value the novelty of spiciness, but these chemicals serve an important function 

for the plant. Pepper plants produce these secondary metabolites as a feeding deterrent for 

mammals. The concentration of capsaicinoids is highest in the white pith along the inner wall of 

the peppers. Because, you know, most mammalian species are smart enough to avoid eating 

these plants. Fun fact, outside of an agricultural setting, peppers rely on birds to disperse their 

seeds. Birds are impervious to the effects of capsaicin (yes, due to differences in TRPV1 

receptors). The birds eat the peppers without damaging the seeds allowing them to poop the 

seeds out elsewhere and ensure propagation of the next generation of plants. It’s a great deal for 

the plants and also works out nicely for the birds. Mammals, on the other hand, have grinding 

molars that would crush the seeds when the peppers are eaten. This would be a significant 

disadvantage for the plants. Since the plants cannot run away from mammalian herbivores, they 

must resort to elaborate biochemistry for defense. 

Growing hot peppers 

Seeds for peppers of many varieties are available from the Chile Pepper Institute, including the 

Bhut Jolokia and Trinidad Moruga Scorpion peppers. Also check out their section on pepper-

growing tips. You can buy seeds for the Carolina Reaper peppers here.   

 

Johnna 

*I’m using the terminology employed by The Chile Pepper Institute; chile = Capsicum plants 

and plant parts and chili = culinary dish comprised of peppers, meat, tomatoes and beans. (I 

realize that some people may be very anti-bean when it comes to the chili definition, but I am not 

taking a position on that at this time. You get the idea.) 

**For those loyal readers that have been paying attention, this phenomenon is similar to the 

effects of menthol from peppermint extract, which gives a pleasurable cooling sensation by 

activating a different receptor in our nervous system. Hypothesis: The simultaneous ingestion of 

cooling menthol along with hot chile peppers may weaken the capsaicin effects. I’m going to put 

my money on the null hypothesis or that the effect will be amplified in an extremely 

uncomfortable way, but SuperChef has volunteered to be the subject in the experiment to test this 

hypothesis. 
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http://puckerbuttpeppercompany.com/
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http://newunderthesunblog.wordpress.com/2013/06/24/superhero-phd/
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Labor Day: Cotton 

Happy Labor Day! I hope you are enjoying your day off of work or for those of you still on duty, 

I hope you are at least thankful for safe working conditions and reasonable pay. While there may 

not be an official botanical symbol of Labor Day, today’s post will feature cotton as the ultimate 

autotrophic symbol of work. So whether your collar is blue or white, even if you don’t have a 

collar at all, it’s probably still made of some cotton. So, take some time today to consider the 

labor of cotton in your life. 

“All work, even cotton spinning, is noble; work is alone noble … A life of ease is not for any 

man, nor for any god.” Thomas Carlyle 

 

A cotton field in Texas Credit: Kimberly Vardeman via Wikimedia Commons 

Cotton plants have been hard at work for thousands of years supplying us with fiber for clothing 

and other goods. Also, as far as agricultural products go, cotton has historically set the highest 

bar in terms of human labor commitment. Consequently, this plant fiber has come to be both the 

most commonplace fabric as well as the most economically polarizing material in history. It is 

both a virtuous product as well as a historical symbol of labor exploitation because of the 

physical demands of its production and processing. ‘High cotton’ is synonymous with prosperity 

and good times. ‘Picking cotton’ was the epitome of slave labor, tedious and toilsome. 

So what exactly is cotton? Plants of the genus Gossypium are perennial shrubs that bloom 

creamy white flowers. These self-pollinating flowers turn pink later in the day after pollination 

and begin to form a boll structure at the base of the flower that will contain the mature seeds for 

the plant.  
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In generic terms, the boll is the seed pod of the cotton plant. It’s basically like its fruit, but 

instead of making a juicy delicious flesh around its seeds, cotton plants make soft fluffy fibers. 

When the seeds begin to mature within the boll, the cells of the outer layer of the seed elongate 

and kick cellulose production into high gear along their cell walls. It is a precise process that 

follows a specific pattern for reinforcing the thin cells, but also includes a regular deviation 

producing kinks and curves. It is these ‘imperfections’ that allow fibers to hold together into long 

threads as they are spun and thus confer their economic value. Once seed development is 

complete and the bolls burst open, these elongated cells desiccate, leaving behind shells of thin 

fluffy fibers hiding the seeds. 

Thousands of years of cultivation have yielded a number of agricultural practices that make 

cotton crops easier to manage. While cotton plants will live as perennials, they are grown as 

annual crops. In order to have more predictable cotton yields, the fields are typically irrigated; 

however, cotton has high drought and salinity tolerance. So, for return on water use, it is a good 

crop choice and thrives in areas with long hot growing seasons. Harvesting is done by 

mechanical pickers that twist the bolls off of the plant. By weight, the majority of the cotton 

harvest is the seed. Each boll can contain 24 – 45 seeds entangled in the fibers. Cottonseed is 

valuable in its own right as a source for oil as well as nutritional meal. The separation of the 

cotton seeds from the fiber requires an enormous amount of effort. This process is now 

efficiently handled by mechanized cotton gins. The lint fibers are then baled into 500 lb units, 

which are the raw materials for textile mills that will then spin the fibers together to form threads 

and skeins of fabric. 

The average acre of cotton in the U.S. will yield about 1 1/3 bales of lint. This is a two-fold 

increase over cotton production in the 1950s, largely due to improvements in land use, varieties, 

and irrigation. The vast majority of cotton grown in the U.S. is transgenic. It has been genetically 

modified to be resistant to certain herbicides or pests or both. Research continues on this 

economically important crop to improve fiber yield and quality as well as confer disease and pest 

resistance. Plant scientists are also eager to further push the limits of drought tolerance in this 

species. 

The production and initial processing of cotton is only the beginning when it comes to cotton’s 

economic impact. According to the National Cotton Council, a bale is enough to make 215 pairs 

of jeans or 1,217 men’s T-shirts or 313,600 $100 bills. Yes, cotton is literally money. The 

estimated contribution of the cotton industry to the U.S. is $27 billion. 

 

Olympia Cotton Mills, South Carolina c.1903 

https://newunderthesunblog.files.wordpress.com/2014/08/cottonmill.jpg
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So consider cotton this Labor Day, whether you are enjoying a day off or clocking in. It doesn’t 

matter if your collar is blue or white, it all comes back to green in the plant Gossypium hirsutum. 

Both the plant and its processing have come a long way. 

  

Johnna 
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Game Day: A Celebration of Turfgrass 
This Saturday marks a special holiday for Louisiana. It is the day that LSU football returns to 

Tiger Stadium. Sure, devout members of the Tiger Nation traveled to Houston last weekend for 

the first game of the season, and the rest of us watched intently as our team finally showed up 

near the end of the third quarter. But this weekend the Tigers come home. We LSU fans feel very 

strongly about our home turf. I’m sure many of my friends and family reading this already know 

what I mean. LSU opponents understand as well. 

 

I know you only come to this blog for the plant science. Well, I’m getting to that. I understand 

you may have been hypnotized by the eye of the tiger, bedazzled by the stadium lights, and 

flinched at the tackle shots. However, if you were paying close attention, you should have 

noticed the foundation of Death Valley- the green field itself. Today’s edition of holiday plants 

will explore the turfgrass of Tiger Stadium. It is as critical to our football traditions as it is to our 

winning game plans. 

For Tiger Stadium, there is always excessive Celebration on the field. I’m not talking penalties 

though. The botanical MVP is named Celebration turfgrass, a Bermuda grass variety of Cyodon 

dactylon. This turfgrass has numerous characteristics that make it ideal for stadium coverage. It 

recovers well from damage, thrives in hot weather, withstands drought conditions and keeps its 

green color longer than other turfgrass options. It also establishes itself quickly, which is a 

necessity for Tiger Stadium since the turf must be completely replaced every year because of the 

damage done to the field during the Memorial Day weekend Bayou Country Superfest concert. 

It’s not so much the drunken revelers in cowboy boots as it is the heavy stage, sound and light 

equipment in the middle of it all. 

Having a fresh new carpet of Celebration turfgrass takes more work than you might imagine. The 

LSU Athletics Facilities and Grounds crew gets to work in June making sure the newly lain sod 

takes to its new home. Once football season is underway, the field must be presentation ready on 

a weekly basis.  

Another important feature of Celebration grass is its shade tolerance. This trait is critical for 

stadium grasses because of the shadows cast by the towering arena structures surrounding the 

field. Not every field boasts a mobile field surface that can be moved out into full sun.* Since 

Tiger Stadium boasts a new expansion of the south endzone to accommodate seating for more 

http://newunderthesunblog.wordpress.com/holiday-plants/
http://newunderthesunblog.wordpress.com/holiday-plants/
http://en.wikipedia.org/wiki/University_of_Phoenix_Stadium


91 
 

than 102,000 fans, the shadows cast onto the field must be taken seriously. I wonder if the 

Athletic Department would give me a grant to study the photosynthetic efficiency of the grass 

over the course of football season? I think they must have about the same amount of money as 

the NSF. Now, that gives me a new project idea for whenever those PhotosynQ guys send me 

that handheld fluorometer that collects data onto my smartphone. 

The grass may generally be taken for granted by LSU fans, but it does have a special place in the 

overall mystique of Death Valley. A few years ago for April Fool’s Day, the LSU athletics 

department posted an article announcing that the surface would be changed to a purple synthetic 

turf material. This was met with a humorous uproar of righteous indignation at such a defamation 

of our beloved sports temple. Until of course, people looked at a calendar and realized it was just 

a joke. Plus, Les Miles eats blades of grass off of the field. Apparently Celebration turf tastes 

great. 

The field can also serve as an autotrophic teammate. Our head coach isn’t the only one with 

magic tricks up his sleeves. The grounds crew knows just how to prep the field to create the 

conditions complementary to the type of game that will be most favorable for the purple and 

gold. They can make the field slow for a game that favors rushing or fast to highlight the speed 

of our wide receivers and defenders. Yes, they can do that. No, they will not tell you how. Those 

are secrets that just add to the difficulty of being an opponent in Death Valley. 

So, as you are celebrating game day this Saturday, have some respect for the Celebration on the 

field. 

  

Johnna 

*LSU Althletic Department, please don’t get any ideas. I really don’t want to give up any more 

parking on campus, which may affect my hike to work. 
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Autumnal Equinox: Lycoris radiata 
 

 

Lycrois radiata Credit: Yasunori Koide via Wikimedia 

When September ends in Louisiana, it means that fall is almost here. It means that we are almost 

done with our oppressive heat. We can look forward to a reprieve from cutting grass. It means 

we’ve made it through the worst of hurricane season, but only the easiest part of our football 

schedule.* It means campaign signs and food made with roux. Tomorrow may be the autumnal 

equinox, but it will still be some time before it truly feels like autumn here. There is one 

botanical sign that Southerners recognize as a herald for the changing season- Lycoris radiata 

aka the Spider Lily aka the Hurricane Lily aka the Surprise Lily. 

In late August and September these flashy red blooms seem to appear from nowhere. During a 

time when even the okra and field peas have past their prime and other southern garden plants 

are waning, stalks 12 – 18 inches tall appear with umbels (plant biology word of the day) of 

exotic red flowers. At this point, there is not another leaf in sight for this plant’s structure. These 

perennial bulbs do well in partly shady spots. They burst forth in bloom demanding attention, but 

then quickly fade into unremarkable green foliage the rest of the year. That’s their surprise; just 

when you have forgotten about them, they send you a vivid reminder. 

 

Red Spider lilies Credit: Blue Lotus via Wikimedia 

http://en.wikipedia.org/wiki/Umbel
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Spider lilies are not native to the United States, but imported from Japan in the 1800s. They have 

naturalized themselves in the southern landscape and can be grown without much effort in 

USDA hardiness zones 6 – 10. These flowers have been tamed enough to do well in flower beds 

for a showy albeit brief appearance. Their inherent fragility has not been bred away to make 

them suitable for the cut flower trade. The genetics of these plants make this a daunting task 

since the common forms are naturally triploid (three sets of parental chromosomes) and thus 

sterile. 

Their stubborn genetic form may not offer much variety, but they can be propagated by dividing 

the bulbs. Lycoris radiata bulbs can be purchased (see some of the links below) or more often 

traded among gardeners and neighbors. A good time for dividing the bulbs is just after they 

flower, but you may want to go ahead and mark their place while they are blooming so you can 

find them. And don’t worry about deer or other herbivores eating these beauties from your 

flower beds- they’re poisonous. Just make sure to keep your small children and pets from 

chewing on the stalks or bulbs as well. 

Of course there are other reasons you may not ever want to use Spider lilies in a bouquet or give 

them as a gift. For thousands of years, Asian tradition has associated them with death and loss 

because they appear as the season changes from vivacious summer to declining autumn. They 

are frequently planted in cemeteries and offered as tributes to the dead. The Japanese name for 

the plant is ‘higan-bana,’ which can be translated to mean ‘the flower of this life and the next.’ 

As the month ends, I remember my own September loss with vibrant spider lilies, and I am sure 

she appreciates them just as much in the next life as she did in this one. 

 

Louisiana Spider lilies 

Credit: Johnna Roose 

“as my memory rests 

but never forgets what I lost 

wake me up when September ends” 

–Green Day 

  

https://newunderthesunblog.files.wordpress.com/2014/09/spiderlillies3.jpg
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Johnna 

  

*I have no comment on the football debacle that I witnessed at Tiger Stadium this past weekend. 
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Fall Colors: Colorful Leaves 

“Autumn wins you best by this its mute appeal to sympathy for its decay.” -Robert Browning 

 

English: the forests in new hampshire in autumn (Photo credit: Wikipedia) 

When your life depends on visible light, as it does for photosynthetic organisms, life is very 

colorful. For the majority of the spring and summer, trees are clothed in green. This green color 

is from chlorophyll, the main pigment of the photosynthetic electron transfer chain. However, in 

the fall, green turns to brilliant gold and red. What is really going on during this striking show of 

colors? 

What happens to the green chlorophyll? 

The diligent deciduous trees have been photosynthesizing all spring and summer and storing that 

energy within their woody trunks and branches. Once the weather gets colder and the days 

become shorter, these trees decide to literally cut their losses when it comes to photosynthesis. 

Continuing to perform photosynthesis throughout the winter would only provide diminishing 

returns for the plant, so the leaves go through senescence. This programmed cell death 

coordinates a massive reabsorption of the nutrients contained in the leaves. All of the proteins 

and membranes found in the leaves comprise a significant percentage of the plant’s nitrogen, and 

the trees aren’t just going to drop that premium nutrient onto the ground. 

Basically, the trees are eating their leaves, but this must be done in a coordinated way. Before the 

nitrogen from the chloroplast proteins can be reabsorbed by the plant, the proteins must be 

separated from the chlorophyll pigments. This is more dangerous than it sounds. Plants have 

elaborate mechanisms for keeping the chlorophyll molecules of the photosynthetic machinery 

under control so that they don’t become over-excited and induce damage to the surrounding 

proteins and membranes. Having lots of free chlorophyll around just isn’t an option because it is 

http://newunderthesunblog.wordpress.com/the-basics/the-light-reactions/
http://commons.wikipedia.org/wiki/File:New_hampshire_in_autumn_.jpg
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hazardous to the cells. During senescence, the cells remove the chlorophyll from the proteins and 

target it for destruction. Upon the loss of this green pigment, other colors appear on the canvas of 

the forest. 

Where do these new colors come from? 

The golden carotenoids are always there as pigments in the photosynthetic machinery, but they 

are usually drowned by the abundance of chlorophyll. Carotenoids are important components of 

the systems that protect the photosynthetic machinery from damage caused by over-excitation of 

the chlorophyll. Because of this protective function, the cells are going to keep these pigments 

around for as long as possible because the photosynthetic machinery is particularly vulnerable to 

damage as it is disassembled during senescence. 

Red anthyocyanins are made especially for the fall. Cells in the leaves synthesize this pigment 

and store it in their central vacuole causing the leaves to appear red. Anthocyanins are also 

important for dealing with the consequences of oxidative damage caused by too much energy in 

the photosynthetic system. They basically act as a sunscreen to absorb the majority of sunlight as 

the photosynthetic complexes are degraded. This last flash of color helps to ensure that the tree 

can reabsorb the maximal amount of nitrogen. 

Autumn colors aren’t really a death knell. Instead, they advertise that the trees are getting the 

most out of the last days of their leaves. So enjoy their colors and cheer on the trees. It means 

they will have plenty of nutrients when they are ready to burst forth again in the spring. 

 

Johnna 
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Halloween:  

Witches, Ghosts and Monsters of the Plant Kingdom 

In celebration of the Halloween holiday this week, let’s learn something new about some spooky 

plants. Some are scary because of their macabre uses. Some are frightening merely for the 

ambiance they create. Others are disturbing because they engage in behaviors wholly 

unbecoming for plants. 

 

Aconitum variegatum, Härtsfeld, Germany (Photo credit: Wikipedia) 

I’ve mentioned before that plants are consummate biochemists. This means that they have the 

potential to be quite dangerous to humans. Many of you may immediately recognize poisonous 

plants like the strychnine tree, hemlock, foxglove, or castor (ricin), but don’t be fooled by plants 

with seemingly innocent names like Doll’s eyes or Angel Trumpet. They are deadly beautiful. 

Think that Aconitum aka Wolf’s bane only works on werewolves? Think again. This plant with 

its delicate purple flowers is related to buttercups, but it’s just as fatal to humans as it is to were-

creatures. The roots synthesize large amounts of the alkaloid pseudaconitine, a potent neurotoxin 

that inhibits the enzyme acetylcholinesterase. 

 

Spanish Moss (Photo credit: nouspique) 

http://commons.wikipedia.org/wiki/File:Aconitum_variegatum_110807f.jpg
http://www.flickr.com/photos/49075539@N06/5491576063
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Other spooky plants are not as traditionally beautiful. Take, for example, Spanish moss- the 

ubiquitous gray accessory of live oak and cypress trees in the Deep South. Despite what its name 

may lead you to believe, it is not a moss, but a true plant that makes its own tiny flowers and 

seeds. Nor is it a parasite to the trees on which it grows, yet it doesn’t have roots. It is an 

epiphyte that directly absorbs its nutrients from the water and air it encounters in its 

environment. Southerners know that Spanish moss is the perfect environmental punctuation for 

our heavy, humid days adding a sense of slowness to any scenery. However, its prevalence in our 

swamps makes it the ideal plant if you are looking to add some spookiness to your landscape 

design. 

 

Striga hermonthica, a parasitic weed of cereal crops (Photo credit: IITA Image Library) 

Not all plants play so well with others. There are some true parasitic plants that suck the life out 

of their photosynthetic hosts. These include the aptly named for today’s discussion- witchweed 

and the ghost plant. Witchweed belongs to the Striga genus, but it isn’t all warts and crooked 

noses. It actually produces lovely small flowers, but its establishment as a plant comes at the 

expense of others. Developing witchweed seeds parasitize the roots of other grass plants 

(sometimes important crop plants like corn, millet, and sorghum) and steal the host plant’s 

nutrients until it has developed sufficiently to support itself as a proper self-respecting 

photosynthetic organism. Other parasitic plants never change their ways. The ghost plant got its 

name from its pure white color and its lack of chlorophyll indicates it never has the intention of 

becoming photosynthetic. Found in the dark understory of wooded areas, it is the bottom feeder 

of bottom feeders in the parasitic plant world. It doesn’t even derive its nutrients directly from a 

host tree. Instead, it parasitizes a fungus. Mycorrhizal fungi engage plants in a beneficial 

symbiosis whereby the fungi provide nitrogen to plant roots in exchange for some of the sugars 

the plant can make via photosynthesis. Ghost plants steal nutrients from mycorrhizal fungi 

associated with tree roots. The tree probably doesn’t notice, but for a member of the plant 

kingdom, the ghost plant leads a shameful existence. 

http://www.flickr.com/photos/45796762@N03/5758197638
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Commonly known as Corpse Plant, Ghost Plant, and Indian Pipe, this plant has a huge range. 

(Photo credit: Wikipedia) 

 

English: Sundew This small sundew plant is growing on top of a mound of sphagnum moss. 

(Photo credit: Wikipedia) 

Other plants engage in even more unnerving behaviors. Carnivorous plants like pitcher plants, 

flytraps, sundews, and bladderworts dine on other heterotrophs to supplement their nitrogen 

nutrient needs. They use a variety of tortuous mechanisms to lure and trap their prey from 

irresistibly sticky leaves and flowers to incredibly slippery surfaces over pits of digestive juices 

to hair-triggered mouth-like traps of the aerial or submersible variety. 

http://commons.wikipedia.org/wiki/File:Ghost_plant.jpg
http://commons.wikipedia.org/wiki/File:Sundew_-_geograph.org.uk_-_482620.jpg
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We commonly think of the unfortunate insects eaten by such sinister plants, but it’s more 

common than you would think for them to trap larger prey like frogs and mice. So while you are 

on the lookout for other-worldly creatures and the fantastical monsters of the animal kingdom, 

don’t take the plant kingdom for granted. 

 

Johnna 
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Halloween: Pumpkins 

Yesterday’s post on spooky plants may have introduced you to some new species, but everyone 

knows that the king of Halloween plants is the pumpkin. Every October we invite these squash 

onto our porches and into our homes to serve as decorations of the season. 

There’s the traditional Jack O’ Lantern style: 

 

English: Friendly pumpkin Svenska: Vänlig pumpa (Photo credit: Wikipedia) 

This is one to ensure few trick-or-treating visitors: 

 

http://www.toxel.com/wp-content/uploads/2010/10/3dp03.jpg 

Here’s a sophisticated arrangement that Martha Stewart would be proud of: 

 

from http://singanewsongchildren.blogspot.com/2012/09/prettiest-most-elegant-pumpkin-

carvings.html 

http://www.toxel.com/wp-content/uploads/2010/10/3dp03.jpg
http://singanewsongchildren.blogspot.com/2012/09/prettiest-most-elegant-pumpkin-carvings.html
http://singanewsongchildren.blogspot.com/2012/09/prettiest-most-elegant-pumpkin-carvings.html
http://commons.wikipedia.org/wiki/File:Friendly_pumpkin.jpg
http://newunderthesunblog.files.wordpress.com/2013/10/images.jpg
http://newunderthesunblog.files.wordpress.com/2013/10/slide_193478_408772_large.jpg
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Here’s something for the crowd that appreciates inappropriate humor: 

 

http://fc01.deviantart.net/fs37/f/2008/277/d/2/Pumpkin_Vomit_by_inspiredcreativity.jpg 

 

Rouge vif d‘Etampes (Photo credit: flora.cyclam) 

 

But pumpkins are more than just a pretty face, Curcubita pepo is actually a very interesting 

plant. There are dozens of varieties with traits that make them useful for many different 

purposes. Some are small and very sweet making them ideal for baking into pies like the Amish 

Pie or Baby Pam Sugar Pie. Others like the Rouge vif D’Etampes (aka Cinderella) are equally 

useful for carriages, cooking and still life painting models. Also, not all pumpkins are orange. 

The Marina Di Chioggia variety is a blue-green color with knobby skin. It looks atypical, but is 

still quite delicious. 

http://fc01.deviantart.net/fs37/f/2008/277/d/2/Pumpkin_Vomit_by_inspiredcreativity.jpg
http://newunderthesunblog.files.wordpress.com/2013/10/pumpkin_sick.jpg
http://www.flickr.com/photos/78049457@N00/3040612349
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English: Marina Di Chioggia squash grown in the California low desert (Photo credit: 

Wikipedia) 

 

pumpkin at a competitive weigh-off in California. (Photo credit: Wikipedia) 

Pumpkins also represent the world’s largest fruit, botanically speaking, that is.* The world’s 

largest pumpkin weighed in this year at 2032 pounds in Morgan Hill, CA. Now, that’s a great 

pumpkin! It takes about 100 days for the pumpkin to reach that size and the farmer calculated 

that at one point, the pumpkin was gaining 50 lbs a day. That’s a superphotosynthesizer indeed. 

What are the secrets to growing a pumpkin as big as a smart car? It all comes down to a 

combination of nature and nurture. You need to start with seeds that have been bred for 

producing large pumpkins. Dill’s Atlantic Giant is a good variety and fierce competitors on the 

giant-pumpkin-growing circuit have paid as much as $1600.00 per seed from record-setting 

specimens. That’s a pricey investment you may think akin to Jack’s magic beans, but the prize 

for growing the year’s largest pumpkin can be $10k – $30k! Once you’ve planted your 

genetically superior pumpkin seeds be sure to pamper them with the finest of nutrients to support 

maximal growth. Some competitive growers swear by secret compost mixtures, but any nutrient-

rich fertilizer will do. Multiple pumpkins will begin forming along the vines, but the best 

strategy involves culling the multiple developing fruits down to a single pumpkin. It’s always 

risky putting all of your eggs into one basket, but in this strategy the entire green plant will 

http://newunderthesunblog.wordpress.com/the-basics/super-photosynthesizers/
http://commons.wikipedia.org/wiki/File:Dsco6926_converted_.jpg
http://commons.wikipedia.org/wiki/File:Giant_Pumpkin_Festival_10.20.07_130.jpg
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devote all of its resources into growing that single pumpkin. If you want a perfectly shaped 

pumpkin, roll it every week or so during the growing season to ensure roundness. Just be careful 

not to damage the vine feeding your pumpkin and be ever vigilant for pests like the dreaded 

squash vine borer. 

Sheer size isn’t the only extreme when it comes to pumpkin traits. A modern fall tradition has 

spawned a new niche market for specialty pumpkins of a much smaller size capable of 

withstanding enormous pressures without exploding. I’m referring, of course, to Punkin 

Chunkin. 

 

Punkin Chunkin (Photo credit: vpickering) 

During this annual event** teams of garage tinkerers and self-proclaimed engineers*** take to a 

field in Delaware with homemade machines designed to launch a pumpkin as far as the laws of 

physics allow. There are multiple classes based on the type of instrument: air gun, centrifugal, 

catapult and trebuchet. Of course, there are many factors that contribute to a win for having 

chunked a pumpkin the longest distance, but all else being engineered properly the limiting 

factor is the pumpkin itself. The elusive goal for Punkin Chunkers is the 1 mile mark, but the 

mathematics just isn’t in favor of hurling a pumpkin that far by any means. Simply, the 

agricultural history of the pumpkin has not naturally selected for pumpkin sturdy enough to 

withstand the pressures associated with breaking the sound barrier, which is about the necessary 

velocity a pumpkin must reach to travel a mile by some calculations. According to the official 

rules of Punkin Chunkin, only 8 – 10 lb specimens of the listed varieties are allowed (Yes, 

competitors must provide their own pumpkins), and pumpkins must remain intact until they land 

on the ground. Thus, horticultural savvy is an important component in pumpkin distance world 

records. The Yankee Siege team has its own ten commandments when it comes to selecting 

pumpkins for chunking. The consensus is that smooth, white pumpkins that are nearly spherical 

are ideal for distance, and Lumina is the choice variety of veteran chunkers. It’s difficult to say 

whether Luminas are at their genetic limit for sturdiness, but the rules of Punkin Chunkin do not 

explicitly prohibit GMOs. Perhaps if some plant scientist were so inclined, Lumina pumpkins 

could be genetically engineered to have a calcite or silica shell like those of some phytoplankton 

for added stability. No more naked pumpkin ammo for these guns. It’s time for a bio-inspired 

shell casing. As you can see, the Kickstarter campaign practically sells itself. 

http://www.punkinchunkin.com/
http://www.punkinchunkin.com/
http://scienceblogs.com/dotphysics/2009/11/20/punkin-chunkin-they-will-never-make-a-mile-range/
http://www.yankeesiege.com/HowToWin.html
http://www.yankeesiege.com/HowToWin.html
http://www.flickr.com/photos/16688857@N03/6319537856
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starr-091003-7558-plant-Cucurbita_pepo-White_Lumina_pumpkin-Maui_County_Fair_Kahului 

(Photo credit: Starr Environmental) 

Happy Halloween everyone! 

 

Johnna 

*Fruit is the fleshy structure that holds the seeds of plants. The way that we typically use the 

terms fruits and vegetables in everyday language (say, when trying to get your picky four-year-

old to eat them) are more of an arbitrary culinary designation. 

**This year’s takes place this weekend. It should be noted that the event isn’t all pumpkin guts 

or glory. The event generates ~$80K for charities like St. Jude’s Research Hospital. 

***To be fair, many contestants are actual engineers. 
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Halloween: Botanical Costumes 
 

In honor of Halloween at the end of this month, I’m starting up a new post series for October- 

Plant Costumes. The new series will be all about the disguises plants use to trick herbivores and 

treat their pollinators. These plants are the costume contest winners when it comes to floral forms 

that make heterotrophs do a double-take. There are lots of articles on the internet with slideshows 

of these flowers, but I hope to track down the reasons, if they are known, why these costumes are 

necessary. Surely, they’re not trick-or-treating around the rainforest. Yet, there must be some 

reason these species put such effort into such elaborate forms. 

 

Bee Costumes 
The bee form is a staple of Halloween costumes for all ages. There are adorable and rotund 

onesies complete with antennae’d hoodies for the 18 months and under set. At the other end of 

the spectrum there are ‘sexy’ bee costumes that get much tighter, leave little room for stripes and 

would otherwise lead one to believe Halloween is celebrated in July not October. Finally, let’s 

not forget the bee girl from that Blind Melon* music video. 

Plants also dress up as bees as well. While the orchid genus Orphys may sound more like a 

Mardi Gras krewe, their specialty is their bee costumes. Take another look at some of these 

images. They’re not flowers with a bee rooting around for nectar in the middle- it’s just the 

flower. Don’t feel too bad if you were fooled, Orphys species fool actual bees too. You see, this 

is what a sexy bee costume looks like if you were designing it for a bee. 

 

Orphys apifera by Hans Hillewaert via Wikipedia 
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Ophrys bomybliflora by Orchi via Wikipedia 

 

Orphys fusca by Orchi via Wikipedia 
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Why would a plant wear a sexy bee costume? To attract unsuspecting male bees over to shake up 

some pollen. The technical term for this pollination strategy is pseudocopulation. If you haven’t 

connected the dots yet, the male bees have sex or try to have sex with the bee form of the flower 

becoming covered in flower pollen in the process. The frustrated bees can then move on to 

another orchid bearing an attractive female bee form. This transfers the pollen from the first 

orchid to the second thereby allowing sexual reproduction for the plants from the fake experience 

of the bees. Of course, the bees are not as likely to be fooled twice (shame on them, right?) so the 

actual pollination rate via this mechanism is estimated to be ~10%. The orchid makes up for this 

by producing about 12,000 tiny seeds. 

Disguises are not limited to visual cues in the plant kingdom. In another devious trick, the 

orchids employ their extensive repertoire of biochemical tools to produce chemicals that mimic 

the smell of female bees. These alkene molecules released by the plant closely match the species-

specific pheromones for their bee pollinators. It may look like a bee and smell like a bee, but it’s 

still just a flower. 

 

Johnna 

*What do you know, another plant reference. 
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Hot Lips 

Voluptuous lips might not be something you’d expect on 

a plant science blog*, but today’s featured plant 

Psychotria elata (shown left) has them. This small tree 

native to South American forests is commonly called the 

Hooker’s Lips plant after the unique shape of its flowers.  

You have to admit that these puckers would rival those 

of even Angelina Jolie, Jessica Rabbit, Jagger and that 

guy from The Rocky Horror Picture Show. Why would 

you have a flower shaped like a pair of hooker’s lips? As indecent as it may sound, it still comes 

down to sex. The distinctive shape and color of Psychotria elata’s flowers are perfect for 

attracting their pollinators. At this point you might be wondering ‘What kind of pollinator is 

attracted to that?’ Well, it isn’t lonely men; it’s hummingbirds and butterflies. The bright red 

color draws them in and the central pore is a perfect fit for their narrow beaks and proboscis. 

It’s universal to wonder, ‘But are they real?’ As in Hollywood, in the botanical world, the truth is 

complicated. These red smackers are real plant structures, but they aren’t really flowers. The red 

lips are actually bracts or modified leaves like those of Poinsettias. They hide the much smaller 

true flowers within. Check out some of the last images on the video above or the links below. As 

the inflorescence matures, the mouth eventually opens up exposing the flowers inside like a 

tongue or uvula.** 

Unfortunately, deforestation in Psychotria elata’s native range is threatening its survival. Let’s 

hope we won’t have to kiss this species goodbye. 

 

Johnna 

*Well, recently on the blog we’ve had gumbo, drugs, interspecies bee-flower sex and now 

hookers. Admittedly not my most sophisticated week. Stay classy readers! 

**The flowers themselves are quite small, pretty but not particularly memorable. It would be 

cooler if they were more hideous such that when the ‘mouth’ opened it would look like that 

scene from Aliens. 
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Corpse Flower: The Living Dead 

 

Corpse Flower Credit: U.S. Botanic Garden via Wikipedia 

Today’s plant costume is an odiferous disguise instead of a visual one. Its common name is also 

appropriate for the Halloween season- The Corpse Flower. It only pretends to be dead by giving 

off a rank odor of rotting flesh when it blooms. Again the reason is pollination. This horrible 

smell to us calls to every beetle and fly around that supper’s on. While they root around in the 

tight dark spaces of the bloom trying to find a decent place to feed and lay their eggs, they 

become covered in pollen. These pollen-covered insects then fly off to another bloom to 

pollinate another plant. 

This species, Amorphophallus titanum*, is also a superphotosynthesizer in the plant world. As 

you may have noticed from the pictures and videos, the blooms can be as large as 10 feet tall. 

This makes the corpse flower the world’s largest inflorescence. Notice I didn’t say flower. Ah, 

botanical anatomy semantics! The images may look like a giant flower with burgundy petals 
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surrounding a central stigma on steroids. Not so. The ‘petal’ portion of the flower is actually a 

bract structure called a spathe (plant biology word of the day). The tall central feature is called a 

spadix (bonus plant biology word of the day), and it is this structure on which the true flowers of 

the plant (separate male and female flowers) are arranged. The entirety of this plant reproductive 

structure is the inflorescence and there isn’t a bigger one in the plant world. The world’s record 

for a corpse flower bloom is nearly 11 feet tall. After flowering, the plant then makes the world’s 

largest leaf structure. It may look a tree in its own right, but developmentally, it’s just a 

compound leaf. 

 

Johnna 

* Grossly translated as giant misshapen penis. Yeah. Well, you’ve seen the pictures. Stay classy 

readers! 
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Dracula Orchids 

 

Dracula radiosa Credit: Eric in SF via Wikimedia 

If you thought we were done talking about plant costumes, you were wrong. While the title may 

lead you conjure images of vampires with fangs and dark cloaks, orchids of the Dracula genus 

look decidedly like something else- an adorable monkey face! I admit it’s a strange nexus of 

nomenclature and form; nevertheless, today’s post will be appropriate for all audiences. 

 

Dracula simia Credit: Dick Culbert from Gibsons, B.C., Canada via Wikimedia 
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Dracula orchids won’t be found in Transylvania. These blooms are native to the cloud forests of 

Ecuador, growing in rainforests at elevations of ~3000 – 6500 feet. They were given their name 

by botanist Carlyle Luer in 1978. The name was inspired by the dark burgundy to black petals 

that curve up like the stiff collar of a vampire’s cloak. The petals also taper off into sharp points 

reminiscent of infamous vampire fangs. 

 

Dracula vampira Credit: Eric Hunt via Wikimedia 

But back to the real costume, why would a flower need to look like a monkey? If you’ve been 

paying attention to the last few posts, you can probably guess that the answer has something to 

do with pollination. However, it’s not quite as obvious as the Orphys bee orchid connection- 

these flowers are not trying to entice monkeys over for pollen transfer. From what scientists have 

been able to decipher so far, these flowers aren’t really wearing a monkey costume so much as 

they are wearing a mushroom costume. Take a closer look at the floral structure posing as the 

monkey’s snout. These lightly colored and highly ridged structures look very similar to 

mushrooms found nearby on the rainforest floor. Check out this link with images for a close-up 

comparison. 

Yes, a perfectly good autotroph in mycological masquerade. It’s not just looks either. Again, 

orchids dig deep into their biochemical repertoire to create a specialized perfume to go along 

with the visual effect. All of these smells and visual cues serve to trick small flies into coming to 

their flowers for pollination purposes. The flies prefer real mushrooms as a food source and place 

to lay their eggs, but are fooled by the Dracula orchids. 

Still, this botanical mushroom costume looks an awful lot like a small monkey’s face. I don’t 

think scientists have completely uncovered all of Dracula’s secrets when it comes to floral form. 

Investigations are still underway to tease apart the factors of shape, coloration, and scent. Of 

course, it’s still possible that the rest of the costume isn’t exclusively for the flies. The faces may 

serve to deter other would-be herbivores from eating the plants. If you were an insect or another 

small mammal, wouldn’t you think twice before walking over for a bite if that face was staring 

back at you? I know I would. 

http://newunderthesunblog.wordpress.com/2014/10/09/ophrys-bee-costumes/
http://www.tc.umn.edu/~dent0015/Dracula/Dracula.html


114 
 

 

Dracula cordobae Credit: Javier Martin via Wikimedia 
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Aliens 

Some floral forms make you wonder if they know something we don’t. Take Calceolaria 

uniflora for example. When photographed at just the right angle, these slipper-shaped blooms 

look like the face of an alien wearing beats headphones and holding an empty white tray as a 

peace offering. Calceolaria is native to the southernmost portion of South America in Tierra del 

Fuego whose rocky alpine terrain could also be confused with an inhospitable planet in another 

solar system. 

 

Cacleolaria uniflora Credit: Butterfly voyages serge Ouachée via Wikimedia 

If it isn’t an orange alien, what exactly are we looking at? The stalk-like eyes are the stamens, 

which contain the pollen-producing anthers at the end. The petals of the flower are asymmetrical 

such that there is a large lower lip and a much smaller upper portion. The green sepals are even 

larger than the upper part of the petals giving the illusion of halo or headset. The lower lip of the 

slipper contains a prominent folded appendage in white, a striking contrast from the other 

features. 
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Calceolaria uniflora colony Credit: Thomas Mathis via Wikimedia 

The purpose for this elaborate costume isn’t mimicry, it’s attraction. But they are phoning home 

for E.T., they’re setting the table for birds. Birds are a part of many plants’ reproductive 

strategies and it’s usually in the form of oil and nectar producing floral structures that entice 

hummingbirds and other small birds over for a drink. Even other Calceolaria species produce 

nectar for their bee pollinators, but not C. uniflora. In this case, the white tray and larger lower 

lip of the flower are edible. Birds eat the tray and slipper portion of the flower while the upper 

portion dusts the top of their heads with pollen. As the birds move from flower to flower, pollen 

is transferred as well. 
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Calceolaria uniflora with missing trays Credit: Javier Martin via Wikimedia 

There are many other examples of plants using edible portions of themselves in their 

reproductive strategy. Seed dispersal by the animals that eat them is the whole point of fruit. 

However, the case of C. uniflora, where the plant offers up part of itself as a meal before seed 

production seems out-of-this-world risky to me. 
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Flying Ducks 

 

Caleana major off the Elvina Track, Ku-ring-gai Chase National Park, Australia Credit: Peter 

Woodard via Wikipedia 

Today’s featured floral form is Caleana major, an orchid from Australia. It looks like a duck. It 

flies like a duck when the wind blows, but it’s just a flower. Why would an orchid develop such 

an elaborate costume? The answer is again pollination. 

While this may look like yet another case of autotroph posing as heterotroph, it’s not the one you 

think. Caleana major’s flowers are designed to attract male sawflies. When the flies enter the 

larger ‘body’ portion of the flower, the ‘neck and head’ portion of the flower snaps closed behind 

them. For about a minute or so, the sawflies buzz around in a slight frenzy and become coated in 

pollen. This ensures that flower pollinates itself and any pollen remaining on the fly travels with 

it to the next flower. 

 

Closed Flying Duck Orchid Credit: Peter Woodard via Wikipedia 
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The secret to this strategy is the sensitive ‘neck’ strap of the flower. This portion can sense when 

a fly has landed within the bottom part of the flower and trigger a response to have the ‘head’ 

snap closed. This trigger must also be reversed on a relatively short timescale to release the 

captive fly. He just needs enough time to be coated in pollen but none the worse for wear (unlike 

other carnivorous plants that intend on killing their insect victims with triggered mechanical 

responses). 

 

This is an painting of Caleana major by Ferdinand Bauer, based on a drawing by him of material 

collected at Sydney in September 1803. It first appeared as Plate 8 in Stephan Endlicher’s 1838 

Iconographia. It was scanned from Plate 13 of Mabberley, D. J. (1984) Jupiter Botanicus. via 

Wikipedia 
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There must be some interesting biochemistry underneath that response, not to mention the 

developmental gymnastics that must occur to make flowers that look like flying ducks. I’m not 

sure scientists will figure out these tricks because Caleana major cannot be cultivated outside its 

native environment. Because of its novel form and potential popularity with orchid enthusiasts, 

experienced growers have tried to grow it under greenhouse conditions, but with little success. It 

is speculated that a symbiosis with another microorganism in the soil of its native habitat is 

necessary for growth. 
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Plant Skulls 

 

 

 

If you didn’t know this was a plant science blog, you might 

think these were macbre trophies of some ancient tribe. This 

isn’t so much an appropriate plant costume for Halloween as 

it is an interesting confluence of floral anatomy and human 

propensity for recognizing facial forms. 

 

 

 

Snapdragons or Antirrhinum sp. are a colorful staple of summer gardens. We’re more used to 

seeing them look like this image with tall inflorescences boasting clusters of ruffled flowers in a 

variety of color schemes. 

 

Antirrhinum majus Credit: Michael Apel via Wikimedia Commons 

What’s responsible for this spooky transition from delicate flowers to haunting faces? It all 

comes down to the snapdragon’s flower structure and its bilateral symmetry. The skulls are 

really the seed pods of the plant after the flowers have been pollinated and the petals have 

withered away. Dissecting the flowers in their prime shows the ovary at the base of the bloom. 

The pollen-containing stamens and the style emerge from the orifices in the ovary. These 

structures leave behind gaping holes that look like a mouth and eye sockets. 

https://newunderthesunblog.files.wordpress.com/2014/10/snapgdragon-seed-pod-skull-dragons-skull.jpg
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Snapdragon flower anatomy 

The striking resemblance of these seed pods to human skulls has 

led to their association with supernatural powers. They were 

purported to help women stay young and beautiful as well as 

protect humans of all ages from witchcraft and evil spirits. I 

don’t have any scientific evidence of that, but if you’re looking 

for new ideas for botanical Halloween decorations that go 

beyond cucurbits and mums, dried snapdragon stems with seed 

pods make a wicked wreath. 
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Thanksgiving: Sweet Potatoes 

At typical Thanksgiving meals in Louisiana, sweet potatoes can be found baked under layers of 

marshmallows or brown sugar and pecans. These dishes still qualify as vegetable sides; the 

nutritious orange flesh of the sweet potatoes more than atones for the sugary toppings. Sweet 

potatoes also find their way into bona fide desserts, as in sweet potato pie that will shut your 

mouth. Before the insulin shock sets in for any of these sweet potato offerings this week, let’s 

dig a little deeper into the plant behind the plate. 

First, what’s in a name? Would a potato by any other name be as sweet? Well, no and yes. Sweet 

is the only thing true about the sweet potato name. Sweet potatoes are only distantly related to 

regular potatoes. Sweet potatoes are actually more closely related to morning glories. And for the 

record, yams are yet another vegetable altogether. Yams are even further removed from both 

potatoes and sweet potatoes. Louisiana started marketing their sweet potato varieties under the 

‘yam’ name as a ploy to distinguish themselves from the competition back in 1937. 

 

Regal Yams (Photo credit: gwen) 

More than 130 000 acres of sweet potatoes were planted in the United States last year with the 

top-producing sweet potato states being North Carolina, California, Mississippi and Louisiana. 

Needless to say, that’s no small potatoes. Of course, per capita sweet potato consumption has 

declined over the last century (4 pounds annually today compared to 30 pounds annually in 

1920). Even so, for Louisiana the sweet potato industry is a $100+ million business, and the 

state’s leading vegetable crop. To support the state’s sweet potato business, Louisiana has a 

Sweet Potato Research Station dedicated to breeding new varieties and providing disease-free 

seed for Louisiana growers. 

 

Sweet Potatoes (Photo credit: Wally Hartshorn) 

http://www.flickr.com/photos/35034348332@N01/3770941880
http://www.flickr.com/photos/45417981@N00/2850269642
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Louisiana has traditionally pushed the boundaries of sweet potato production. In the early 1900s, 

the Louisiana Agricultural Research Station released the Unit 1 Porto Rico variety developed by 

Julian C. Miller. Its revolutionary characteristic- moist, orange flesh. In 1987, Dr. Larry Ralston 

released the Beaureguard variety that maintained the sweet rich flavor of the Porto Rico, but had 

increased insect- and disease- resistance. It is still the main sweet potato grown in the state, but 

the research station is continually churning out new varieties with better yields or other 

advantageous traits. Be on the lookout for the LA 07-146, which out-produces the Beaureguard 

and has sweeter flesh. Currently it is grown for the processing sector and not for the supermarket 

because it has a red skin that may put off some consumers. I’m sure that some creative renaming 

of the LA 07-146 would do wonders for its appeal in the supermarket. 

In addition to developing new varieties, the Sweet Potato Research Station is also charged with 

maintaining the genetic integrity of the stocks used by the state’s growers. Sweet potatoes are not 

grown from seed. They are grown from seed potato stocks until plantlets called ‘slips’ grow out 

of them. When these slips are 10 – 14 inches, they are cut away from the seed potatoes and 

transplanted into the rows for production. This is a type of vegetative propagation, meaning that 

all of the plants that develop are (in theory) genetically identical to the seed potatoes used. 

During the production phase, there is no opportunity for the reshuffling of genetic material that 

sexual reproduction offers. Because of this, growers must beware of genetic defects that sneak 

into their seed potatoes from viruses and other pathogens. These defects have the potential to 

decrease the yields of subsequent crops and change the overall quality of the potatoes produced. 

One way the Sweet Potato Research Station combats this industry problem is to provide virus-

tested foundation seed to growers. Sweet potato growers start with this foundation seed for their 

on-farm seed programs. 

This foundation seed is developed from a virus-tested tissue culture approach to ensure that the 

tissue used is free from viral pathogens. In this process, very small pieces (less than 0.5 mm) of 

plant tissue are removed from a plant. This piece can be converted into a whole new plant 

through plant tissue culture, which undergoes thorough testing to verify that it is free from 

viruses. The testing is a labor-intensive process and ultimately the newly regenerated and tested 

plant must still be grown in the field to make sure that the sweet potatoes maintain their original 

characteristics. The revenue generated from selling this foundation seed to growers is used to 

fund itself and other initiatives at the research station. 

Now when you sit down to your Thanksgiving table, you can ask for your sweet potatoes by 

name or at least impress your family and friends with interesting sweet potato factoids. Feel free 

to use any of this info (and more on the links below) to divert the dinnertime conversation away 

from possibly sensitive subjects like “When are you getting married? When will you graduate? 

Are you having any (more) kids? Postdoc, huh. Is that a real job?” At the very least, you can be 

thankful that there are growers and scientists out there that care about sweet potatoes more than 

you could ever imagine, and that’s pretty sweet. 

 

Johnna 
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Thanksgiving: Corn 

Turkey day is finally here. What food will we be talking about today? Surprise- it’s not turkey. 

This is a plant science blog. I’ve gone this long without talking about animals*, and I don’t plan 

on starting now. So what’s the most important plant contributing to your Thanksgiving dinner? 

It’s corn of course! 

 

Indian corn (Photo credit: Wikipedia) 

In fact, a successful corn harvest by the Pilgrims in their first year was the main reason for 

having the first Thanksgiving feast. This success was largely due to help provided by Native 

Americans. It seems that corn is just as important to our modern Thanksgiving feasts. You are 

probably enjoying homemade cornbread stuffing/dressing**, creamed corn, and corn casserole. 

Plus, corn was probably the main grain ingredient in the feed your turkey ate during its short life 

before Thanksgiving. Also, corn products like corn syrup and other sweeteners are key 

ingredients in your desserts. Enjoy these corny facts on turkey day. 

We may call it corn today, but it is traditionally called ‘maize’ from the Spanish form of the 

indigenous name maiz. The Latin genus species nomenclature for corn is Zea mays. 

 

Maize diagram (Photo credit: IITA Image Library) 

http://commons.wikipedia.org/wiki/File:Indian_Corn_Maize_Zea_mays_3008px.jpg
http://www.flickr.com/photos/45796762@N03/6909771827
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You won’t find corn growing wild anywhere (maybe only from accidental germination of stray 

kernels). It has long been domesticated as an agricultural plant from the wild relative teosinte. 

 

English: Teosinte, Teocinte or Teocintle from the Etnobotanical museum, Oaxaca, México. 

(Photo credit: Wikipedia) 

Typical corn plants are 8 feet tall. 

The average ear of corn contains about 800 kernels in 16 rows. 

The maize genome has been completely sequenced. It has approximately 2.3 gigabases and 

32,000 genes. 

Approximately 80 million acres of corn is planted every year in the U.S worth more than $60 

billion. 

 

Corn growing, Minnesota, USA (Photo credit: Wikipedia) 

Today’s U.S. corn yields are more than 120 bushels per acre. 

The U.S. is the world’s largest producer of corn accounting for more than 32% of the world’s 

crop. 

The state with the highest corn production: Iowa 

http://commons.wikipedia.org/wiki/File:Teocinte_Oax_5_agosto_2008_063.jpg
http://commons.wikipedia.org/wiki/File:Minnesota-corn-20030826.jpg
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This makes the U.S. the largest exporter of corn, amounting to 40 – 60% of the world’s supply, 

but this is only a small percentage of total U.S production. 

Animal feed is the main corn product accounting for 38% of the U.S. corn crop. Surprised? It 

takes 6 pounds of corn to produce 1 pound of beef and 3.5 pounds of corn to make 1 pound of 

pork. So yeah, you do the math. 

It’s not all about the animals though. American humans consume about 25 pounds of corn 

annually. 

Corn (29% of the annual crop) is also used to make the ethanol that is added to our gasoline fuel 

as well as in other non-food household products like paints, crayons, fireworks, shoe polish and 

drywall. 

88% percent of the corn grown in the U.S. is GMO with either insect-resistant, herbicide-

resistant traits or both (stacked). 

Check out more corny facts here. 

 

Johnna 

*OK, those of you devoted followers with an attention to detail know that statement isn’t entirely 

true because of this and this, but those were at least photosynthetic or trying to be. 

**Another highly processed guilty pleasure of mine is boxed StoveTop stuffing. Please don’t 

judge, and don’t worry there is always a homemade cornbread stuffing version as well. And 

while we’re on the subject, I thoroughly agree with Alton Brown in thinking that stuffing is 

somewhat of an abomination. It weirds me out a little because of cross-contamination issues, but 

then again I enjoy things like Turducken and lots of pork combinations. Nevertheless, I am 

perfectly happy being a hypocrite on this. So technically speaking, dressing, which is cooked 

separate from the bird, is what I prefer on Thanksgiving. 
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Thanksgiving: Cranberries 

The countdown to Thanksgiving continues. As you go over the river and through the woods to 

grandmother’s house, let’s consider cranberries*.  Now, there are many staple dishes that are 

made from scratch for Thanksgiving dinner. Cranberry sauce is sometimes one of them. I know 

people that have recipes for this delightfully sweet and sour offering. They start from whole 

cranberries and contain hints of citrus and spices that announce the warmth of the holiday season 

no matter the actual outdoor weather conditions. While I can appreciate the effort, that is not my 

family’s tradition. Ours is always the easiest of preparations. A can (often more than one) of 

chilled Ocean Spray canned cranberry sauce is opened with a can opener- manually cranked for 

the illusion of hand-crafted preparation. A butter knife is run along the inner circumference of 

the can. It is then tipped upside down over a fancy silver or glass dish until the entire gelled 

burgundy contents come out with a satisfying slurp. The cylinder is then sliced and arranged 

carefully on the aforementioned fancy dish. This is one of my favorite side dishes of the 

Thanksgiving meal, and dinner hosts will soon get the side eye from me if they dare forget this 

simplest of pleasures on our day of thankfulness. I’m sure I’m not the only one because 

Americans eat 5,062,500 gallons of jellied cranberry sauce at Thanksgiving. But how much do 

you know about the species behind the sauce? 

 

Vaccinium oxycoccos, the common cranberry, one kind of cranberry (Photo credit: Wikipedia) 

Cranberries are the fruit of a creeping shrub native to North America. Its proper name is 

Vaccinium oxycoccos, but derived its common name from a couple of potential sources. The 

bright red berries were a favorite of cranes, but also the delicate flowers look quite similar to the 

http://commons.wikipedia.org/wiki/File:Vaccinium_oxycoccos_Ypey28.jpg
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head and neck of a crane. Eventually crane-berries disambiguated to cranberry, and that’s what 

we’ve been calling them since Colonial times. 

The United States produces the majority (70%) of the world’s cranberries- nearly 800 million 

pounds. While the tight association of cranberries with the Pilgrims and Thanksgiving may lead 

you to believe that production occurs in the northeast, in fact, the state that by far produces the 

most cranberries is Wisconsin. Cranberries have a long history of cultivation. Some varieties 

developed in the 1800s and are still in use today. They have names like Early Blacks, Stevens, 

Howes, Searles, Ben Lear and McFarlin. Not only are the varieties old, but some of the beds in 

Massachusetts and Wisconsin have producing for more than 100 years! 

 

English: cranberries grown and harvested in Massachusetts, USA (Photo credit: Wikipedia) 

 

Cranberry Bog Harvesting (Photo credit: ashokboghani) 

The recent commercials depicting flooded bogs floating with red cranberries may lead you to 

believe they look like that all the time. That’s not the case. Flooding the bogs in the fall only 

facilitates harvesting because agitators can be used to release the berries with their air-filled 

pockets from the vines and they float to the surface for easy collection. The bogs remain water-

logged for the winter where they freeze and are covered in sand for insulation until spring. The 

cranberries need this period of cold dormancy, which explains why the Louisiana wetlands have 

not been exploited for cranberry production. In the spring, the bogs are drained and the vines 

experience new growth and flower. The berries form over the summer, starting as small green 

nodes, ripening to white berries and finally their characteristic deep red. 

http://commons.wikipedia.org/wiki/File:Cranberries20101210.jpg
http://www.flickr.com/photos/36497840@N02/10378412364
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The majority of these cranberries end up as cranberry juice or jellied cranberry sauce. Those of 

you overachievers making your sauce from scratch with whole cranberries are in the minority. 

Only about 5% of the world’s cranberry crop is sold as fresh berries and the majority of these are 

hand-picked from dry fields (a labor-intensive process). This wasn’t always the case, which 

brings me to my favorite Thanksgiving side dish. Until about 1912, cranberries were only 

available as fresh fruit and only for two months of the year. Marcus L. Urann was a lawyer that 

traded his profession for a cranberry bog in New England. He wanted to expand the timeline of 

the market for his berries, so he set up a cooking facility and started making innovative creations 

like cranberry juice and canned jellied sauce. The jellied sauce as we know it today became 

nationally available in 1941. Urann, being a lawyer along with his lawyer friend John Quarles, 

found a loophole in the anti-trust laws of the time that exempted agricultural processing. He 

brokered a merger between the two largest cranberry companies at the time to become Cranberry 

Canners Inc. which eventually evolved into Ocean Spray- the reigning cranberry cartel. To this 

day it remains a grower’s cooperative to set prices and standards. Hey, I’m not complaining. 

There’s no way I could make my own cranberry sauce for about $1 a can. 

Now you know the story behind the slurp. Tomorrow, pause just a moment for thanks and 

consider the interesting history of cranberry sauce before you slurp it down yourself. 

 

Johnna 

*No, not one of my favorite 90’s bands. 
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Thanksgiving: Pecans 

If you thought yesterday’s holiday rounded out our food plant topics, loosen your belt buckles to 

make room for dessert. Today we are talking about pecans. Sometimes candied pecans 

accompany vegetables and salads, but they are truly stars in desserts from pies to divinity to fruit 

cake to pralines. I’m sure many of you (over)indulged in these confections yesterday, but how 

much do you know about the trees behind these treats? 

 

shelled and unshelled pecans (Photo credit: Wikipedia) 

Carya illinoinensis is native to the southern portion of North America. Pecans were wild-

harvested in Colonial days and some were likely featured in the first Thanksgiving. Today, 

pecans are commercially cultivated and the U.S. produces the overwhelming majority (80 – 

95%) of the world’s pecans. The top pecan-producing states are Georgia and Texas. Judging 

from the number of pecans I have gathered from the trees in our backyard this year, 2013 is 

shaping up to be quite a productive pecan year. A decent amount of rain throughout the summer 

and no hurricanes to blow off immature nuts from the trees in August/September are contributing 

factors. 

 

Pecans are common throughout Kirby (Photo credit: Wikipedia) 

http://commons.wikipedia.org/wiki/File:Pecans.jpg
http://commons.wikipedia.org/wiki/File:Pecan-nuts-on-tree.jpg
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For the record, pecans are not nuts, botanically speaking, but drupes. True nuts (acorns, 

chestnuts) have shells that enclose both their fruit and seeds. In the case of drupes, the fleshy 

fruit encloses a thin-shelled pit that encloses the seed. Other drupes are apricots and peaches, but 

we eat their fruit. In the case of drupes like almonds, walnuts and pecans, we eat the seed instead 

of the fruit. 

Here’s another lesson in plant biology for which pecan trees provide an excellent example. Sure, 

there are many different pecan varieties to choose from when it comes to starting your home 

orchard, but like apple varieties, pecans are not self-compatible when it comes to pollinating 

themselves. However, the underlying reason is a little different. Pecan trees do not have perfect 

flowers that contain both the male and female parts. Instead, they separate male (staminate or 

catkin) flowers and female (pistillate or nutlet) flowers. On the tree of a given cultivar the male 

flowers mature at a different time than the female flowers, which means that the pollen from one 

tree is generally not present at the time the nutlets are ready. The scientific term for this temporal 

separation of the male and female reproductive organs is called dichogamy. Cultivars in which 

there is no overlap of mature male and female flowers have complete dichogamy. (Even if there 

is incomplete dichogamy with some overlap, pollination is poor and doesn’t result in pecan 

production.) Here is a list of common pecan varieties with their catkin and nutlet maturation 

schedules. So make sure you pick at least two varieties with compatible pollination schedules. 

As you can see there are lots of pecan cultivars to choose from. Because of the self-

incompatibility problem mentioned above, growing pecan trees from nuts is guaranteed to give 

you a genetic surprise (probably not a good one) in about a decade when it starts producing its 

own nuts. For this reason, pecan cultivars are propagated by grafting pieces of desirable varieties 

onto receptive rootstocks. The first grafted variety from 1846 is credited to a slave at Oak Alley 

Plantation known only as ‘Antoine’ who successfully grafted sixteen trees for the plantation. 

This variety was later named Centennial. Since then, many favorite varieties have been 

successfully grafted and named for their area of origin, often commemorating the Native 

American tribes with which they were associated. 

Not only does Louisiana have a long history of growing and harvesting pecans, but we also have 

examples of longstanding pecan processing companies. Bergeron Pecans in Pointe Coupee 

Parish has been in business for more than 100 years. They shell about 5 million pounds of pecans 

annually at their facility on Hwy 1 across from False River. Depending on your location, you 

may find bags of shelled Bergeron pecans in your local grocery store, but don’t bother looking 

for them on the internet. They do not exist in cyberspace. If you find yourself in New Roads, LA 

with a fever for local pecans, stop by with cash or checks only because Bergeron Pecans is one 

family business that stands on tradition. 

http://newunderthesunblog.wordpress.com/2013/10/09/how-about-them-apples/
http://www.lsuagcenter.com/NR/rdonlyres/4447193D-D08A-47A2-B976-B992EB90B04A/46908/Pollinationchartforpecancultivars1.pdf
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Cracked Drupes (Photo credit: The Wild Roam Free) 

So as you are polishing off the last of your pecan pie this day-after-Thanksgiving, savor the 

history and unique biology of this native crop. 

 

Johnna 
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Winter Solstice: How Plants Measure Winter 

Today, in the Northern hemisphere* the winter solstice occurs with the shortest day and longest 

night of the year. For any photosynthesizers that haven’t completely shut down for the winter, 

this is their least (primary) productive day. Before you pity the plants, keep in mind that they 

knew this was coming. I’ve mentioned before than plants have a variety of ways of telling time 

because it benefits them to prepare for predictable changes in light cycles. In this way, plants can 

make sure they do things like flower and produce seeds when environmental conditions are most 

favorable to do so. But we’re not just talking about the time of day. Plants can also tell the time 

of year. 

Plants have a series of biological photosensors that transmit information about light to their 

machinery for controlling their development. This ‘photoperiod’ response has been extensively 

studied in plants especially with respect to when a plant will produce flowers. Of course, 

different plant species have different photoperiod responses when it comes to flowering. Some 

species require a certain day length before they will flower. Plants like spinach or sugar beets 

require long days before they will flower. Other species are just the opposite, flowering when 

days are short. Rice and poinsettias are examples of short day plants. Short and long are merely 

relative to some internal critical photoperiod threshold for a given plant species. So, even though 

a plant may be ‘long day’ or ‘short day’, these are not absolute terms. One plant’s short day may 

be another’s long day. There are also other examples of plants that will flower no matter what the 

photoperiod and still others that integrate info about day length with seasonal temperatures in a 

more complex equation before making the transition to flowering. 

Plants sense photoperiod and transmit that information to the shoot apical meristem (SAM), 

where developmental changes for flowering must occur. This means there is a transmissible 

signal within the plant that travels to the SAM to program those cells to start flower 

development. This is an active area of plant research. The current model involves a couple of 

transcription factors whose accumulation is controlled by photoperiod and the circadian clock. 

Once the critical photoperiod length is sensed, these proteins move to the SAM and turn on and 

off the plant genes necessary for making flowers. Check out the references below if you want the 

nitty gritty details and gene names (caution, some have paywalls). 

 

Phytochrome (Photo credit: Wikipedia) 
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Here’s the real twist on photoperiodism that you didn’t see coming. Plants don’t measure the 

length of the day. They measure the length of the night. They do this using a pigment-

containing protein called a phytochrome that senses red and far red light. When the phytochrome 

absorbs light, it changes its form. So you can have a red form (PR) and a far-red form (PFR). The 

default state is PR that prefers to absorb red light, and once it does it changes to the PFR form 

which absorbs far-red light. The PFR form is converted back to the PR form when it absorbs far-

red light. The PFR form is the active form for signaling. During the day, there is a continuous 

interconversion of the two forms as they are always absorbing red and far-red light. The PFR form 

can also be converted back to the PR form in the dark. Any PFR form that accumulated during the 

day will revert back to PR overnight. The longer the night is, the more PR form there is by the 

morning, but shorter nights yield more PFR form. The relative amounts of the PFR and PR form are 

the signal the plants use to estimate day length and what time of year it must be. 

 

The absorbtion spectra of the two phytochrome forms (Photo credit: Wikipedia) 

 

Johnna 
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* The opposite is happening in the Southern hemisphere. They are experiencing the summer 
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The Twelve Days of Christmas Plants: Christmas Trees 

Perhaps the most obvious of plants contributing to our Christmas festivities is the evergreen tree 

that occupies our living rooms during this season. Here are some interesting Christmas tree 

facts:* 

“24.5 million farm-grown Christmas trees were purchased in the United States in 2012, with a 

real market value of $1.01 billion. 

98 percent of all Christmas trees are grown on farms, while only 2% are cut from the wild. 

In 2012, 46 million Christmas tree seedlings were planted by U.S. growers. 

In 2012, 85% of the Christmas trees purchased were pre-cut, and 14% were cut-your-own. 

The most popular Christmas trees are: Scotch pine, Douglas fir, noble fir, Fraser fir, balsam fir, 

Virginia pine and white pine. 

There are approximately 350 million Christmas trees growing on more than 15,000 U.S. 

Christmas tree farms. 

Oregon, North Carolina, Michigan, Pennsylvania, Wisconsin, Washington, New York, and 

Virginia are the top Christmas tree producing states.” 

Check out this link for more information on the different types of Christmas trees. 

 

English: Christmas tree farm near Redland, Oregon. Photo taken from public property. (Photo 

credit: Wikipedia) 

http://urbanext.illinois.edu/trees/facts.cfm
http://urbanext.illinois.edu/trees/facts.cfm
http://www.realchristmastrees.org/dnn/Education/TreeVarieties.aspx
http://commons.wikipedia.org/wiki/File:Christmas_trees_near_Redland_Oregon.jpg
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By now, you have likely ripped open all of the presents under your Christmas tree and are 

enjoying its warm glow and characteristic aroma. How much have you thought about the effort 

and experimentation behind your evergreen? The numbers above should have given you some 

indication of the commercial importance of the real Christmas tree, and there are diligent 

scientists and farmers working hard all year long to make sure you have the best Christmas tree. 

You may not think about your tree until November, but Christmas tree farm workers are 

shearing trees in the summer to make sure they have the perfect tapered shape (No, it doesn’t 

just happen naturally) by the time you come along to scrutinize them. 

Agricultural researchers in Oregon, Washington and North Carolina (the top Christmas tree-

producing states) are dedicated to creating a better Christmas tree and solving the problems 

encountered by Christmas tree farmers. Scientists like Gary Chastagner (Washington State 

University), Chal Langren (Oregon State University) andJohn Frampton (North Carolina State 

University) have been using breeding and biotechnology techniques to create Christmas trees 

with better characteristics like bough strength, shape, needle retention (Yes, so that the needles 

stay on your tree and not on the floor) and disease resistance. As you might imagine, altering the 

genetics of Christmas trees, which take years to mature and must endure variable weather 

conditions, takes an enormous amount of patience. However, they are having success with non-

native trees (from Europe and Asia) to identify markers for disease resistance and needle 

retention. The one variable that these researchers cannot control for is consumer tastes over the 

timescale of Christmas tree production. There will likely never be a single ‘perfect’ Christmas 

tree variety, but just maybe there are superior seedlings in greenhouses or research field plots 

that will start a new era in our Christmas tree tradition. 

If you think the Grinch is the only one out to steal your Christmas tree, think again.  Christmas 

tree growers must contend with all kinds of tree pests and pathogens that want nothing more than 

to destroy Christmas trees. Two major pathogens with devastating potential for farmers are the 

fungal pathogens Rhabdocline weirii and Phytophthora ramorum. These fungi infect trees 

causing discoloration of the needles, which renders them unsalable as trees. Beyond this 

superficial damage, the diseases progress to the point where the trees shed their needles. If too 

many needles are discolored and shed, the trees cannot photosynthesize enough to remain viable. 

A lot of the genetic research on Christmas trees mentioned above involves combatting these 

pathogens. 

Real Christmas trees keep giving even after the decorations are removed. As many people in 

Louisiana may already know, Christmas trees can be recycled at the end of the season for use in 

wetland protection.** The trees are used to form a physical barrier to prevent erosion due to 

wave action along the coast. The program is a great way to get the community involved in the 

protection of wetlands and provides an avenue for broader public education on the impacts of 

losing of Louisiana’s wetlands. So, to my Louisiana resident readers, if you don’t already have 

plans to sink your tree under the pier at your fishing camp, recycle it on your parish’s designated 

pick up day. Use this opportunity to create a New Year’s resolution to find out more about 

protecting Louisiana’s wetlands. 

Joyeux Noel! 

http://plantpath.wsu.edu/people/faculty/chastagner/
http://oregonstate.edu/dept/NWREC/chal-landgren-0
http://www.ncsu.edu/ligon/sciblast/frampton/frampton.htm
http://en.wikipedia.org/wiki/Rhabdocline_weirii
http://en.wikipedia.org/wiki/Sudden_oak_death


139 
 

Johnna 

References and Links: 

http://urbanext.illinois.edu/trees/facts.cfm 

http://www.realchristmastrees.org/ 

http://nccta.blogspot.com/ 

http://puyallup.wsu.edu/ppo/ctr.html 

http://seattletimes.com/html/localnews/2010502099_xmastrees14m.html 

http://plantpath.wsu.edu/aboutplantpath/research-highlights/5677-2/ 

http://seattletimes.com/html/localnews/2010502099_xmastrees14m.html 

http://www.krem.com/news/local/WSU-research-project-studies-christmas-trees-

236121921.html 

http://www4.ncsu.edu/~frampton/ctg.htm 

http://www.popsci.com/science/article/2012-12/how-science-perfecting-real-christmas-trees 

http://horticulture.oregonstate.edu/content/research-nursery-greenhouse-and-christmas-trees 

http://oregonstate.edu/dept/NWREC/programs/christmas-trees 

http://horticulture.oregonstate.edu/content/christmas-tree-resources-oregon-state-university 

http://www.realchristmastrees.org/dnn/AllAboutTrees/HowtoRecycle/RecyclingLA.aspx 

http://www.bestofneworleans.com/blogofneworleans/archives/2013/12/20/recycle-your-

christmas-tree-to-slow-down-coastal-erosion 

http://blog.nwf.org/2011/01/louisiana-uses-discarded-christmas-trees-to-fight-wetland-loss/ 

http://www.csc.noaa.gov/magazine/back_issues/novdec98/louisiana.html 

http://www.deq.louisiana.gov/portal/PROGRAMS/Recycling/IntheHome/ChristmasTreesProtect

Wetlands.aspx 

http://www.jeffparish.net/index.aspx?page=321 

*Feel free to use them as ice breakers or diversions for uncomfortable or inappropriate questions 
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** Christmas trees are recycled in many places beyond Louisiana. Check out this link from the 

USDA with info about finding a recycling program to benefit the environment near you. 
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The Twelve Days of Christmas Plants: Chestnuts 

“Chestnuts roasting on an open fire 

Jack Frost nipping at your nose 

Yuletide carols being sung by a choir 

And folks dressed up like Eskimos” 

The Christmas Song 

 

 

American Chestnut Nuts with Burrs and Leaves. Photo by myself: Timothy Van Vliet 2004 from 

my Orchard in New Jersey (Photo credit: Wikipedia) 

The lyrics to The Christmas Song were written during the summer of 1944 and recorded by Nat 

King Cole in 1946. They were meant to be the acme of the spirit of the winter season. How much 

do you know about the tree behind the tradition? The American Chestnut’s story of loss and the 

brink of hope seems almost too fitting for the Christmas season. 

By the time those lyrics were written, the American Chestnut (Castanea dentata) was nearing 

extinction. The forests of the Eastern United States were once filled with this fast-growing 

species with numerous specimens reaching nearly 100 feet tall and 10 feet in diameter. It 

provided sustenance for deer, turkeys, bears and passenger pigeons. Its wood was used for a 

variety of purposes since it was both lightweight and strong. Logging was not the cause of the 

demise of the American Chestnut. 

http://www.metrolyrics.com/the-christmas-song-lyrics-nat-king-cole.html
http://en.wikipedia.org/wiki/The_Christmas_Song
http://commons.wikipedia.org/wiki/File:American_Chestnut.JPG
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American Chestnut, Central Maryland. Photograph supplied by the United States Forest Service. 

(Photo credit: Wikipedia) 

 

English: Range map of American chestnut (Castanea dentata). (Photo credit: Wikipedia) 

http://commons.wikipedia.org/wiki/File:PSM_V84_D563_American_chestnut_central_maryland.jpg
http://commons.wikipedia.org/wiki/File:Castanea_dentata_range_map.svg


142 
 

In 1904, American Chestnuts in the Bronx Zoological Park were reportedly dying, infected with 

a Chetsnut blight fungus (Cryphonectria parasitica). It was determined that this pathogen had 

been imported to the United States along with chestnut trees from Asia. Because those varieties 

had long coexisted with the fungus, they had immunity to the disease, but our American 

Chestnuts were woefully susceptible. By the 1940s, the fungus had spread throughout the entire 

range of the American Chestnut. Once infected, the trees died within a decade as the fungus cuts 

off the lifeline connecting the photosynthetic leaves to the rest of the tree. Because the fungus 

didn’t completely kill all the roots, the trees vainly sprouted new shoots from the stumps, but 

eventually these too would fall victim to Chestnut blight. By 1950, nearly 4 billion trees were 

dead. The loss of the American Chestnut not only changed a Christmas tradition, but also 

drastically altered the composition of our Eastern forests as slower-growing species like oaks 

began to fill the empty ecological niche. 

Very few specimens of American Chestnuts survive today, and their discovery is always 

newsworthy. Adult trees have been identified in Ohio, Tennessee, Alabama, Kentucky, 

Pennsylvania and Georgia. These specimens have escaped infection for a variety of reasons 

including micro-niche conditions and possibly superior genetics. The largest stand of American 

Chestnuts can be found in West Salem, Wisconsin. These were planted by an early settler in the 

area, and because they are outside the natural range of the American Chestnut, they largely 

escaped the blight. However, in 1987 scientists discovered that even these trees had become 

infected, and they have been the focus of intense research efforts to save them. 

A number of different strategies are being used to ensure that the American Chestnut does not 

permanently disappear. The American Chestnut Foundation is coordinating restoration efforts. 

One strategy involves back-crossing American Chestnuts with the blight-resistant Chinese 

Chestnut. By crossing these two varieties, disease-resistance is conferred. These offspring are 

then back-crossed to the American Chestnut six more times, selecting for blight-resistance along 

the way. By 2005 the program had yielded the first blight-resistant chestnuts that were 15/16ths 

American Chestnut. Because these offspring are 94% American Chestnut, they retain many of 

the properties of this species. These are being re-introduced in test plots by the U.S. Forest 

Service. As of this year, nearly 80% of the back-crossed saplings are surviving. Other breeding 

studies are being conducted with the remaining wild specimens of American Chestnut trees. 

http://en.wikipedia.org/wiki/Chestnut_blight
http://newunderthesunblog.wordpress.com/2013/12/26/the-twelve-days-of-christmas-plants-chestnuts/www.acf.org
http://www.acf.org/r_r.php
http://www.fs.fed.us/r8/chestnut/qa.php
http://www.fs.fed.us/r8/chestnut/qa.php
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More modern technologies are even being applied for the salvation of the American Chestnut. In 

an NSF-funded project, the genomes of various tree species including the American and Chinese 

Chestnuts have been sequenced in order to identify the specific genes involved in blight-

resistance. This knowledge will provide better genetic markers for screening in traditional 

breeding programs as well as target genes for engineering. To facilitate these efforts, researchers 

have developed new techniques for propagating and transforming American Chestnut plant 

material. As scientists learn more about plant disease resistance in other plant species (like crop 

plants), those genes also become candidates for engineering into the American Chestnut. For 

example, transgenic American Chestnuts containing a gene from wheat that helps confer 

resistance have been planted for field tests. Hopefully the genome of the Chinese Chestnut will 

reveal additional resistance genes that can be introduced transgenically. 

Scientists are also using other methods to tame the Chestnut blight fungus. One way to combat 

the microbe that felled the giant trees is by using another microbe- a naturally-occurring virus 

that attacks the Chestnut blight fungus. This is a method that may save mature trees already 

infected with the fungus like those in West Salem, Wisconsin. It works to heal infected trees in a 

way similar to modern human vaccinations. Scientists isolate the virus from other infected 

American Chestnuts and inoculate blight-infected trees. The virus weakens the fungus enough so 

that the trees can recover. The initial results have proven promising, but this is not the magic 

bullet solution that they were hoping for. 

With all of these efforts, roasting chestnuts over an open fire may once again be a common 

American Christmas tradition, but science still has a long way to go to bring this species back 

http://www.fagaceae.org/
http://newunderthesunblog.files.wordpress.com/2013/12/chestnut1.jpg
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from functional extinction. Even then, it remains to be seen whether crossbred or transgenic (aka 

GMO) American Chestnuts will be accepted by the general public. However, there does seem to 

be some poetic justice in a restoration solution that involves a small piece of foreign DNA to 

protect these giant trees from a foreign deadly microbe. 

 

Johnna 
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The Twelve Days of Christmas Plants: Poinsettias 

Today we’re talking poinsettias. How many facts do you know about the flower? First of all, 

poinsettias are known by many names. The Latin name Euphorbia pulcherrima translates as 

‘most beautiful.’ They were first known as Cuetlaxochiti by the Aztecs in their native Mexico. 

Today they are known as “La Flor de Noche Buena” or Christmas Eve flower. We call them 

poinsettias in America because they were first introduced to the United States in 1825 by Joel 

Roberts Poinsett, the first Minister to Mexico. 

 

Poinsettias (Photo credit: agrilifetoday) 

While we’re on the subject of nomenclature, what we normally think of as poinsettia flowers 

aren’t really flowers at all. Here’s your plant science word of the day: bract. They may look like 

colorful petals, but they are actually specialized leaves associated with the much smaller ‘actual 

poinsettia flowers’. The fortuitous combination of intense color with seasonal timing has led to 

the popularity of poinsettias at Christmas. The biology behind this timing involves short day 

photoperiodism. Remember the other day when I told you that plants know the day of the year by 

measuring the length of the night? That’s exactly what poinsettias do. Since they are a short day 

photoperiod plant, when the night is sufficiently long, a biochemical response is triggered to turn 

the bracts vivid colors. 

 

Poinsettias (Photo credit: agrilifetoday) 

http://en.wikipedia.org/wiki/Bracts
http://newunderthesunblog.wordpress.com/2013/12/21/the-winter-solstice-a-plants-perspective/
http://www.flickr.com/photos/53189782@N08/8253673738
http://www.flickr.com/photos/53189782@N08/8253673630
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The colorful bracts remain until the small yellow flowers* are pollinated, then the plant sheds 

them along with most of the other leaves. From the plant’s perspective, once pollination and seed 

production occurs, its work is done, and there is no need to keep up such showy attire. I’m sure 

many people just assume that they have killed their potted poinsettias by this point in their 

captivity, but that’s not always the case. You can keep your poinsettia plants alive for another 

round of flowering next Christmas season. Check out this link for the best cultural practices to do 

so. Just remember, whatever strategy you decide to use to induce coloration (cardboard box or 

enclosed room) make sure that you really give them 12 – 15 continuous hours of darkness. The 

plant will know if you open the door to the room or turn on the light in the closet to stash a 

Christmas gift. 

Some of you may only want to tolerate your poinsettias for a single season, if that, because of the 

rumor that these plants are poisonous to people and pets. This is actually false. While they are 

not edible and ingestion may cause your pets and toddlers to yack all over your Christmas tree 

skirts, they are not toxic. Your pets and plants would have to ingest hundreds of bracts to cause 

death. The ancient Aztecs used the latex produced by the plant as a fever reducer. Of course, 

these plants are to be enjoyed for their visual aesthetics only, so it’s always safest to keep them 

out of tasting reach of your children and pets. 

 

poinsettia (Photo credit: seven twenty five) 

The majority of poinsettias are purchased during the six weeks leading up to Christmas, and they 

are big business in the floral industry. They account for ~$250 million in sales annually and are 

top the list in market value for potted plants. This big business means that this plant has been 

modified significantly from its wild form in order to please Christmas customers. The wild 

version of Euphorbia pulcherrima is a shrub that reaches heights of 8 – 10 feet! Researchers 

initially enlisted the help of plant growth regulators to yield a more compact plant structure 

suitable for indoor potted plants. Subsequently, breeding programs took advantage of some 

favorable genetic finds for superior poinsettia plants. Perhaps one of the most significant traits 

was bract retention. Instead of immediately dropping the bracts and leaves after color 

development as the plants are naturally inclined to do, the ‘Ruff and Ready’ cultivar retains its 

bracts and leaves for the length of the holiday season and is the parent stock of many varieties 

available today. And today, there are more than 100 varieties of poinsettias that differ in bract 

size, shape and color. Colors include just about every hue of the traditional red, to pink, to cream 

to combinations of all of the above in double tones and speckles. The Ecke family pioneered the 

http://www.ext.colostate.edu/pubs/garden/07412.html
http://www.ecke.com/poinsettias/
http://www.flickr.com/photos/10229177@N00/2341380573
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commercial cultivation of poinsettias, and their catalogue is overflowing with examples of their 

breeding success stories. 

More recently, USDA-ARS researchers have uncovered the biological agent responsible for 

generating the desirable dwarfed poinsettia plant stature without the use of expensive growth 

regulators. The answer was surprising- phytoplasma, an infectious agent found within some plant 

varieties. These bacteria are usually pathogens, but in the case of poinsettias, they actually 

produce a trait desirable for commercial sales. Earlier this year a similar poinsettia branching 

plant type was achieved by making a transgenic poinsettia expressing an Arabidopsis gene 

AtSHI, which alters the internal hormone balance to change plant structure. Other scientists are 

focusing on the diseases that attack these valuable plants. Still others are working on reducing 

the energy costs associated with commercial production of these plants. Poinsettias may show off 

their colors during the long nights of winter in the Northern Hemisphere, but they decidedly 

prefer warmer temperatures than those available outdoors during North American winters. This 

means that growers must keep the heat on inside greenhouses while the plants are getting ready 

for market. Energy costs have increased by 230% over the past decade, which means slimmer 

profit margins for poinsettia growers. Researchers have reported that some varieties can stand 

slightly colder temperatures while still yielding high quality plants in time for the Christmas 

season. They just have to start their seedlings just a little bit earlier in August. This timing 

adjustment in combination with the proper choice of cultivar will ultimately save energy costs 

for growers. 

So enjoy your poinsettias for a little while longer this season. Then, when all the bracts and 

leaves fall off, and your family starts to ridicule your plant care-taking skills, you can impress 

them with your new botanical knowledge. “Well, no it isn’t my fault. That’s just what poinsettias 

do after they have flowered for several weeks. I’ll just prune them back and re-train them to a 

short day photoperiod for beautiful bract blooms next year.” Walk away as they pick their jaws 

up off the floor. They’ll be too stunned to ask you when was the last time you watered it (um, 

never?). Plus, I won’t tell anyone that you left it out overnight during a frost. Just discreetly buy 

another poinsettia next year, and if anyone asks how the re-blooming project went, just blame 

failure on your dog/cat/child/incompetent summer house-sitter and move on. If you do manage to 

get your plant to bloom for the next season, give yourself a gold star from me and be sure to rub 

it in everyone’s noses as they visit your home for the holidays. One-upping the people we love 

the most with picture-perfect traditions is what the season is all about anyway, right?** 

 

Johnna 

*Playing Christmas trivial pursuit? What color are poinsettia flowers? Answer: Yellow. Those 

that answer red or pink or cream etc. can wallow in their wrongness. 

**That’s sarcasm. I know it isn’t. No need for well-meaning, but nonetheless pompous 

comments below. 

 

http://newunderthesunblog.wordpress.com/2013/12/27/the-twelve-days-of-christmas-plants-poinsettias/www.pageturnpro.com/Ecke-Ranch/47630-2013-Ecke-Ranch-Poinsettia-Catalog/index.html#1
http://www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0053377
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The Twelve Days of Christmas Plants: Holly 

Did you have a Holly Jolly Christmas? Holly was used in Pagan and Roman celebrations prior to 

its association with Christian traditions. Its characteristic colors and shape offered a fitting 

juxtaposition of symbolism for the celebration of Christ (refer to lyrics below) leading to its 

integration into our Christmas traditions. This evergreen tree has been important for winter 

celebrations for millennia, but what about the biology behind the boughs and berries? 

Of all the trees that are in the wood, The holly bears the crown 

The holly bears a blossom as white as lily flower, 

And Mary bore sweet Jesus Christ to be our sweet saviour 

The holly bears a berry as red as any blood, 

And Mary bore sweet Jesus Christ to do poor sinners good. 

The holly bears a prickle as sharp as any thorn, 

And Mary bore sweet Jesus Christ on Christmas Day in the morn. 

The holly bears a bark as bitter as any gall, 

And Mary bore sweet Jesus Christ for to redeem us all. 

From the carol The Holly and the Ivy 

 
Ilex aquifolium (Aquifoliaceae) (Photo credit: Tim Waters) 

Holly of the American (Ilex opaca) or European (Ilex aquifolium) variety may have bright red 

berries in the winter, but in the spring they display delicate white flowers. These flowers differ 

among individual trees from either species because they are dioecious plants. That’s your plant 

biology word of the day. It means that there are separate male and female plants with slightly 

different-looking flowers. Insects like bees, wasps and moths are responsible for holly 

pollination. Only the female trees will produce the crimson berries in the winter. While we’re on 

the subject- they may be commonly referred to as berries, but really they are drupes (like 

pecans). Within each berry are four small seeds enclosed together in a hard shell that is 

surrounded by the soft red flesh. 

http://www.carols.org.uk/the_holly_and_the_ivy.htm
http://newunderthesunblog.wordpress.com/2013/11/29/pecans/
http://www.flickr.com/photos/61416618@N00/333116548
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Holly (Photo credit: webmink) 

Unlike the poinsettias that I wrote about yesterday, holly berries are poisonous to humans and 

pets. So, if you use any real holly boughs and berries in your winter decorations, make sure they 

don’t get eaten. Ingesting a couple of berries won’t cause ill effects, but pets and small children 

can be killed if twenty or more are eaten. The toxic ingredient is said to be theobromine (the 

same ingredient in chocolate that is poisonous for dogs). Nevertheless, the berries are an 

important winter food source for birds and other woodland mammals because the holly berries 

persist long into the winter after many other food sources are exhausted. Ingestion of the berries 

by birds is key for seed dispersal for hollies, but I couldn’t find any research as to why birds (or 

certain bird species) were impervious to the effects of theobromine or other toxins in the 

berries.* 

 

The Holly w/o the Ivy (Photo credit: Creativity+ Timothy K Hamilton) 

The holly is a symbol of life in the dead of winter because of its vibrant green color. It’s able to 

protect its leaves from the harsh winter conditions with a thick cuticle covered by a layer of wax, 

which gives the leaves their shiny appearance. Production of these hydrocarbons requires a 

significant energy investment, but it allows for the retention of leaves beyond a single growing 

season (as is the case for deciduous trees that lose their leaves every fall). While transient 

warmer temperatures during the winter may give evergreens an opportunity for primary 

productivity that leafless deciduous wouldn’t have, the evergreen advantage is really in the net 

energetic returns on persistent leaves/needles beyond a single growing season. Despite their 

productive appearance, there actually isn’t a lot of photosynthesis occurring in evergreens during 

the winter. As temperatures drop down to freezing, photosynthesis slows and stops. The 

chlorophyll-containing machinery of the light reactions persists in the thylakoid membranes, but 

http://newunderthesunblog.wordpress.com/2013/12/27/the-twelve-days-of-christmas-plants-poinsettias/
http://en.wikipedia.org/wiki/Theobromine
http://en.wikipedia.org/wiki/Plant_cuticle
http://5e.plantphys.net/article.php?id=434
http://www.flickr.com/photos/44124431847@N01/3270983
http://www.flickr.com/photos/22017189@N00/73485440
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it is in quenching mode only and not driving electron transfer. These evergreen plants put up a 

great façade of vitality during the cold winter months, but internally, they are working very hard 

to protect their photosynthetic machinery by keeping it inactive. 

So, holly isn’t just beautiful, but its biology is also consistent with the imagery it adds to our 

winter celebrations as an all-in-one conundrum of life and death. 

 

Johnna 

*If there are any ornithologists that come across this post, please feel free to comment below. 
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The Twelve Days of Christmas Plants: Peppermint 

From candy canes to lattes, peppermint just tastes like winter. Here’s more on the flora behind 

the flavor. 

 

Peppermint Candy (Photo credit: Enokson) 

Peppermint is a sterile hybrid (Mentha × piperita) of watermint (Mentha aquatic) and spearmint 

(Mentha spicata). Even though it doesn’t produce seeds, it is a prolific propagator via vegetative 

growth of stolons (plant biology word of the day). In the case of mint, stolons are runners of the 

root system just below the soil surface that can establish their own root system and plant. 

Because mint is very good at this, it can be quite invasive once it gets established. For your home 

herb garden, I would suggest growing it in a container to keep it corralled. For commercial 

production, certified disease-free rootstocks are used and continue producing good yields of high 

quality oil for about four years. 

 

Mint leaves. (Photo credit: Wikipedia) 

http://en.wikipedia.org/wiki/Stolon
http://www.flickr.com/photos/47823583@N03/8509187870
http://commons.wikipedia.org/wiki/File:Mint-leaves-2007.jpg
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The Pacific Northwest wins for mint production because conditions in Washington, Oregon and 

Idaho are ideal for producing high quality oil. Oregon leads the U.S. in peppermint production, 

but Washington produces the most total mint oil (from both peppermint and spearmint). Candy 

canes and other seasonal candy represent a small sector of mint oil demand. The majority of mint 

oil (90%) is split equally for flavoring of chewing gum and dental products (toothpaste and 

mouthwash). Altogether, mint oil is big business worth approximately $200 million annually. 

 

English: Skeletal diagram of menthol (Photo credit: Wikipedia) 

The distinct peppermint flavor is a mixture of chemicals that the plant makes and stashes in 

specialized structures called glandular hairs on its leaves. These volatile aromatic compounds are 

readily distilled into concentrated oils. We may associate the flavor with winter, but mint is 

harvested in the summer. The fields are mowed down, dried, then the plant material is steam-

distilled to extract the oil. The main ingredient is menthol, but peppermint flavoring is a complex 

mixture of this ingredient with numerous other molecules. Chemists may have figured out 

synthetic menthol production, but oil distilled from peppermint plants is still the method of 

choice for flavoring production. 

Because peppermint plants could care less about what our candy canes and lattes taste like, there 

are scientists dedicated to understanding the biochemical pathways behind the plant’s unique 

flavor so we can produce more of it. Mark Lange and Rodney Crouteau at the Institute of 

Biological Chemistry at Washington State University (Pullman) have been studying the 

production of natural plant products like terpenoids (bonus plant biology word of the day), which 

includes mint flavorings. These scientists have been working with growers and processors to 

increase mint oil yields and quality. Developing a biosynthetic map of the chemistry that plants 

use to make their aromatic compounds provided a framework for generating superior peppermint 

that produces more and better oil. The strategy involves transgenic technology to reduce the 

enzymes that would make less desirable chemical compounds and increase the enzymes that 

produce more desirable compounds. Because these are specialized plant chemicals, the genes are 

all from plants and mainly reconfigurations of the peppermint’s own DNA. Because peppermint 

plants are sterile, there is minimal risk of these transgenes escaping into neighboring non-

transgenic plants. Also, because the commercial peppermint product, the essential oil, is a 

concentrated extraction of just the chemicals, there is virtually no chance any altered DNA or 

foreign proteins (GMO) enter the consumed products. Nevertheless, it is sometimes necessary to 

mark in some way transgenic-derived oils. For this purpose, an enzyme was introduced to 

produce (+)-limonene, a compound classified as ‘generally recognized as safe’, which can serve 

as a chemical marker for transgenic mint oil without affecting yield or quality. Because classical 

breeding techniques are not applicable to peppermint plants, these transgenic solutions offer a 

way to keep our domestic mint competitive in a global market. 

http://en.wikipedia.org/wiki/Menthol
http://cahnrs-cms.wsu.edu/ibc/research/lange/Pages/default.aspx
http://cahnrs-cms.wsu.edu/ibc/research/croteau/Pages/default.aspx
http://en.wikipedia.org/wiki/Terpenoid
http://commons.wikipedia.org/wiki/File:Menthol_skeletal.svg
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Chewing gum, toothpaste and mouthwash have made mint flavoring an everyday occurrence, but 

there is a physiological reason that peppermint is the flavor of winter. It turns out that the cooling 

sensation of mint (think breath mints or menthol chest rubs) is not just a marketing gimmick. The 

main peppermint flavor ingredient, menthol, activates TRPM8 (aka Transient Receptor Potential 

cation channel subfamily M member 8), which is involved in neuronal signaling of cooling 

sensations. The action of TRPM8 (a channel that allows for the flux of cations like calcium) is 

part of the biochemical basis for how mammals sense temperature, innocuous cooling 

specifically. Because menthol triggers TRPM8 into action at warmer temperatures than it 

normally would, it makes us feel like we are cooler than we actually are. 

So, chew on that for a while; that’s a lot of seasonal science to swallow. 

 

Johnna 
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The Twelve Days of Christmas Plants: Mistletoe 

Kissing under the mistletoe is a Christmas tradition of yore when people would visit one another 

for parties during the holiday season and interact with one another without using an intermediary 

electronic device. Here’s everything you wanted to know about the plant that presides over 

passionate pecks. By the way, today’s post is brought to you by the letter P! Post puzzle: Try to 

find the theme word starting with ‘P’ for each paragraph below, and see if your answers are 

correct by scrolling to the bottom of the post (yes, past the references)*. 

 

Christmas throughout Christendom, Viscum album Under the Mistletoe (Photo credit: 

Wikipedia) 

 

European mistletoe attached to a silver birch (Photo credit: Wikipedia) 

http://commons.wikipedia.org/wiki/File:Christmas_throughout_Christendom_-_Under_the_Mistletoe.png
http://commons.wikipedia.org/wiki/File:MistletoeInSilverBirch.jpg
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Depending on your continent, mistletoe can be either Viscum album (Europe) or Phoradendron 

serotinum (North America). Either way, mistletoe is a parasite. Yes, I’ve mentioned before that 

plants can be parasites. The large evergreen mistletoe globs residing in the forest canopy are 

actually feeding off of their tree hosts. Since they are green, they still perform photosynthesis (so 

they are only hemiparasitic and do not lead a completely shameful plant existence), but rely on 

their connection with the tree for water and mineral nutrients. This connection is called a 

haustorium (plant biology** word of the day), which penetrates into the host’s tissue (xylem and 

phloem, in this case), but doesn’t penetrate cell membranes. Even though mistletoe is an obligate 

parasite, relying on its host for its survival, infestation does not mean death for the host tree. 

Because water and nutrients may be cut off to a particular branch, which may suffer, the rest of 

the tree will survive without many ill effects. However, parasites can be problematic when the 

host plants experience stress. 

 
Mistletoe berries in Wye Valley (Photo credit: Wikipedia) 

Mistletoe may be fine as festive flora and even a somewhat benign forest parasite, but you 

should keep them off of your plate. Both American and European mistletoe varieties are 

poisonous. The entire P. serotinum plant contains phoratoxin, a toxalbumin which can cause 

gastrointestinal symptoms. You should also stay away from V. album (although the pretty pearly 

berries are less toxic) because it contains viscotoxins (aka viscumin). These protein poisons 

inhibit protein synthesis in your cells and cause particular problems with the digestive tract. So, 

as long as you aren’t serving mistletoe salad or spiking your punch with mistletoe berries, your 

guests should be safe.*** 

 
Mistletoe berries (Photo credit: sunphlo) 

http://newunderthesunblog.wordpress.com/2013/10/30/witches-ghosts-and-monsters-of-the-plant-kingdom/
http://newunderthesunblog.wordpress.com/the-basics/super-photosynthesizers/the-ghost-plant/
http://en.wikipedia.org/wiki/Haustorium
http://en.wikipedia.org/wiki/Xylem
http://en.wikipedia.org/wiki/Phloem
http://www.ncbi.nlm.nih.gov/pubmed/22268160
http://www.rightdiagnosis.com/p/plant_poisoning_toxalbumin/intro.htm
http://en.wikipedia.org/wiki/File:Mistletoe_Berries_Uk.jpg
http://www.flickr.com/photos/55310085@N06/6266184114
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Despite their parasitic relationship with their hosts, mistletoe has a mutually beneficial 

relationship with certain bird species. The berries provide sustenance for the birds and the birds 

are useful seed dispersers for the mistletoe. This brings us to the decidedly unromantic origin of 

the common name ‘mistletoe,’ which translates from the Anglo-Saxon as ‘dung-on-a-twig.’ Bird 

poop is an ideal vector for dispersing mistletoe seeds onto the tree branches on which they must 

germinate. In a separate insurance policy to guarantee that the seeds stick to tree bark, mistletoe 

coats its pearl-like berries with a super-sticky substance called viscin. When birds eat or 

regurgitate them, they must clean their beaks by rubbing them into the bark leaving the viscin 

and mistletoe seeds. So, before you even brought mistletoe into your home, mistletoe was 

creating sticky situations (‘pasty predicaments’ is too much, right?). 

Finally, mistletoe-related searches also bring up some interesting links to cancer treatments. 

Some clinicians use mistletoe extracts as palliative therapy in cancer patients to help alleviate the 

problematic side-effects of standard treatments (surgery, chemotherapy and radiation). 

Remember, the plants are poisonous, so DO NOT make your own mistletoe tea. These are 

prepared as for use as injections. However, as with many medicines, there is a fine line between 

poison and pharmaceutical. It should be noted that these effects are just beginning to be studied 

beyond anecdotal evidence, but there does seem to be an association with positive quality of life 

in conjunction with other treatments according to some studies. So far, these results have not 

been supported by well-designed clinical trials, but perhaps there is some biochemical potential 

in this plant. 

I hope you were pleased with the particulars on this plant. If you find yourself in an awkward 

position under the mistletoe this holiday season, and you’d like to pass on the peck, try the 

following response. “I will not be pushed into passion under a poisonous, parasitic plant named 

after poop with possible pharmaceutical potential.” If you didn’t catch the answers to the post 

puzzle, keep scrolling down. 

 

XOXO 

Johnna 

*In addition to kicking up the alliteration to level 11, it also means I will be taking the liberty of 

using a plethora of pesky parenthetical phrases (you have no idea how much I must reign myself 

in on a normal basis). 

**The term is not restricted to the anatomy of parasitic plants, but also fungi. So, there’s your 

double dose of biology for the day. 

***I should note, though, that sucking face with semi-random Yuletide visitors has its own 

dangers ;) 

 

http://www.thefreedictionary.com/Viscin
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The Twelve Days of Christmas Plants: Sugarcane 

While New Year’s Day may have brought some resolutions for a healthier lifestyle, the holiday 

season would not be the same without sugar. Two plants are responsible for sugar production in 

the United States- sugarcane and sugar beets. Each of these plants produces about half of the 

sugar in the U.S. In celebration of tonight’s Sugar Bowl game*, today’s post will focus on 

sugarcane. 

 

Cut sugarcane from Wikipedia 

Sugarcane (Saccharum officinarum) is a member of the grass family that grows as stout fibrous 

stalks 6 – 19 feet tall. Within these stalks are the highest yields of calories per unit area of any 

plant. It loves a warm climate with plenty of rainfall. Louisiana, anyone? Louisiana has been in 

the sugarcane business for more than 200 years. Growing sugarcane and refining it into the sugar 

your use for baking or sweetening your coffee is worth more than $2 billion to Louisiana. 

Just down the road from the LSU campus in St. Gabriel, LA, researchers at the Sugar Research 

Station are working to develop new sugarcane varieties and pest management strategies for 

sugarcane farmers. There is also a USDA-ARS Sugarcane Research Unit in Houma dedicated to 

improving sugarcane production in Louisiana. Genetic improvement focuses on increasing cold 

tolerance for Louisiana’s temperate climate, disease and insect resistance, and increased yields. It 

is the epitome of delayed gratification as new varieties take 12 years to develop. Nevertheless, 

the station hosts an annual field today to keep Louisiana farmers up to date on the latest 

technology related to sugarcane farming. 

Addendum: Almost forgot I had this picture. Among the many jobs held by my grandfather 

during his life (95 years and counting), he drove a cane truck. Awww, how sweet! 

http://www.allstatesugarbowl.org/site.php
http://www.lsuagcenter.com/en/our_offices/research_stations/Sugar/
http://www.lsuagcenter.com/en/our_offices/research_stations/Sugar/
http://www.ars.usda.gov/main/site_main.htm?modecode=64-10-05-00
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My grandfather’s cane truck, circa ~late 1930s Pointe Coupee Parish, LA 

 

Johnna 

*Alabama vs. Oklahoma. Sigh. It is usually customary to cheer for SEC teams, especially those 

that play in the Sugar Bowl. Alas, as an LSU Tiger fan, I cannot in good conscience bring myself 

to say “Roll Tide.” That was me just throwing up in my mouth a little. Because of He Who Shall 

Not Be Named, LSU faithful are required to hate the Crimson Tide with the fire of a thousand 

suns. Then again it pains me to cheer for another conference over the SEC. Let’s just settle on 

Geaux SEC! 
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The Twelve Days of Christmas Plants: Oranges 

If you have made any New Year’s resolutions to be healthier in 2014, hopefully today’s topic 

will inspire you. Citrus fruits of all kinds are bountiful in winter and have worked themselves 

into our Christmas traditions. Many receive an orange in the bottom of their stocking for 

Christmas. There’s even a tear-jerker short story about The Christmas Orange. The Orange Bowl 

will be played tonight.* Thankfully, oranges and other citrus products are no longer extravagant 

seasonal luxuries. However, this time of year they are at their peak if you live where they can be 

locally grown. If you are looking for healthy snacks to atone for your holiday dietary 

indiscretions, citrus is a great place to start. Here’s more on the science behind the citrus. 

 

Orange blossom and oranges. Taken by Ellen Levy Finch (en:User:Elf) March 23, 2004. 

Originally uploaded on English Wikipedia. 

 

 

http://davesgarden.com/guides/articles/view/1853/
http://www.santalady.com/xmasgame/stories/orange.html
http://www.orangebowl.org/
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First, let’s start with some numbers: 

Citrus production is a $3 billion market in the United States. That’s more than 11 million tons of 

citrus. Not surprisingly, Florida is the leading citrus-producing state (63% of US production 

totals) followed by California (34%), Texas and Arizona (3% combined). Despite our demand 

for this healthy fruit and citrus juice products, the market is not on the rise. Florida’s yields in 

both production and value have been losing ground in recent years (down 9% between the 

2011/12 and 2012/13 seasons). Keep reading for more on the reason why. 

Of course, it’s not just Christmas Oranges. Citrus fruits include lemons, limes, grapefruit, 

tangerines, pomelos and a slew of other varieties and hybrids. We eat these healthy whole foods 

because they are a good source of Vitamin C, but they don’t have a monopoly on this nutrient. 

Check out this list.** Citrus derives its name from the high content of citric acid, the pucker-

inducing chemical that gives the fleshy fruit their distinctive sour taste. Of course, the distinctive 

smell of citrus comes from volatile chemicals stored in special glands in the peel. The main 

ingredient is a chemical called limonene. And what about their signature color? All immature 

citrus fruit goes through an immature green phase. There are chloroplasts within the cells of the 

peel layer of the fruit that supply energy to the developing tissue. At some point in the 

developmental program of citrus fruit ripening (triggered by colder temperatures), these 

chloroplasts undergo a major metamorphosis. They completely rearrange their membrane 

structure, shut down their photosynthetic machinery and kick carotenoid pigment production into 

overdrive to give the ripening fruit its characteristic yellow, orange or pink peel. 

 
Orange Sections from Wikipedia 

I know you’re not supposed to, but let’s compare apples and oranges. Apples and other stone 

fruit contain a continuous mass of fleshy fruit surrounding the seeds. Oranges and other citrus 

fruit have segments, seemingly arranged for convenient consumption. Have you ever wondered 

where these segments come from? Let’s talk about hesperidium (plant biology word of the day 

meaning citrus fruit type) development from the outside in. The peel and white pith layers 

surround a chamber called the locule. This chamber is where the seeds will form and is initially 

filled with air. As the fruit develops, the hair cells grow from the tissue enclosing the locules 

toward the center of the fruit. These hair cells swell with water, sugar and other flavor molecules 

as the fruit matures to become the juice sacs within the segments. Each locule is a separate 

segment of the hesperidium. Check out this graphic and description from the Mildred E. Mathias 

Botanical Garden at UCLA. 

http://en.wikipedia.org/wiki/Vitamin_C#Plant_sources
http://en.wikipedia.org/wiki/Limonene
http://newunderthesunblog.wordpress.com/2013/07/07/chloroplasts/
http://newunderthesunblog.wordpress.com/2013/07/07/chloroplasts/
http://www.botgard.ucla.edu/html/botanytextbooks/economicbotany/Citrus/b1241tx.html
http://www.botgard.ucla.edu/
http://www.botgard.ucla.edu/
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Satsumas From Wikipedia 

One of my favorite citrus fruits is the Satsuma (Citrus unshiu), a seedless variety that is cold 

hardy enough to be grown in the Baton Rouge area.  It’s very similar to mandarin oranges or 

clementines- small, sweet, seedless and easy to peel***. If you are interested in trying them, but 

have the misfortune of living in a USDA hardiness zone less than about 8a you can order them 

online from places like Simon Citrus Farm or LaLagniappe. For those of you in Louisiana that 

would like to grow your own, I recommend checking out the LSU Agcenter citrus portal for 

more info. 

Now, if you were interested enough to click on the Satsuma-ordering links above, you would 

have noticed bold disclaimers about quarantines and shipping restrictions. Don’t worry, you 

don’t have to fear for your safety, but you do if you are a citrus tree. This is because citrus trees 

have some formidable pathogens that growers and researchers are working hard to combat. 

Diseases like Sweet Orange Scab and Citrus Canker cause cosmetic damage to the fruit and 

reduce yields. Sweet Orange Scab is caused by a fungus (Elsinoë australis), and Citrus Canker is 

a bacterial disease (Xanthomonas citri). Both of these pathogens infect many citrus varieties. 

Fungicide application protocols can be used to control Sweet Orange Scab, but quarantine and 

local disposal of infected tissues are also key strategies to prevent their spread. 

 

Citrus greening diseased mandarin oranges Credit: D-USGOV-USDA-ARS. T.R. Gottwald and 

S.M. Garnsey via Wikipedia 

http://www.satsumafarm.com/
http://www.lalagniappe.com/mall/satsumas.htm
http://www.lsuagcenter.com/en/crops_livestock/crops/citrus/
http://www.aphis.usda.gov/plant_health/plant_pest_info/citrus/sweet_orange.shtml
http://www.aphis.usda.gov/plant_health/plant_pest_info/citruscanker/
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The most devastating pathogen for citrus growers is the bacterium Candidatus Liberibacter spp, 

which causes Citrus greening disease. It leaves the fruit half green and turns it inedibly sour and 

bitter. Eventually, the entire tree is killed. The bacterial pathogen is transmitted by an insect 

vector and growers must spray increasingly more pesticides and destroy acres of infected trees to 

control the spread of this disease. These factors (reduced supply and increasing costs of 

maintaining the orchards) are wreaking havoc on the citrus industry, especially in Florida. 

Growers and scientists are working fervently to come up with some solutions to save the citrus 

industry. One controversial option is introducing transgenic oranges with resistance to Citrus 

greening disease. The struggle of associating this wholesome fruit with the GMO debate has 

been eloquently covered in an article by Amy Harmon in ‘A Race to Save the Orange by 

Altering Its DNA.’  Genetic engineering may be the only strategy able to combat the disease on a 

timescale that can save the industry, as evidenced from this quote in the article. 

“An emerging scientific consensus held that genetic engineering would be required to defeat 

citrus greening. “People are either going to drink transgenic orange juice or they’re going to 

drink apple juice,” one University of Florida scientist told Mr. Kress.” 

Let’s hope that growers and scientists can come up with a reasonable solution to this epidemic 

before the Christmas Orange tradition becomes nothing more than a footnote of Yuletide 

folklore. 

 

Johnna 

*This year’s match-up is Ohio State and Clemson. While I have some University of Michigan 

connections, I may still have to root against Clemson because I am still bitter about their win 

over LSU in the 2012 Chick-Fil-A bowl. 

** Broccoli and kiwi have nearly twice the Vitamin C content. 

***Ease of peeling is a highly desirable trait for the fresh fruit market. Who wants to spend a lot 

of energy tearing into the fruit, ripping most of it to shreds while getting squirted in the eye with 

acidic juice in the process? Varieties like Satsumas and Clementines have very thin pith layers 

that make it easy to pull apart the peel from the segments. For other citrus fruits, the peeling 

process is not so easy and it frustrates fresh fruit eaters and processors alike. Don’t worry, 

scientists are on it. Check out this review on orange peeling technologies. 

 

 

 

 

http://www.aphis.usda.gov/plant_health/plant_pest_info/citrus_greening/index.shtml
http://www.nytimes.com/2013/07/28/science/a-race-to-save-the-orange-by-altering-its-dna.html?pagewanted=all&_r=0
http://www.nytimes.com/2013/07/28/science/a-race-to-save-the-orange-by-altering-its-dna.html?pagewanted=all&_r=0
http://scores.espn.go.com/ncf/recap?gameId=323660228
http://www.ncbi.nlm.nih.gov/pubmed/20653542
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The Twelve Days of Christmas Plants: Pomegranates 

Let’s continue with another healthy fruit in season during our winter celebrations- pomegranates. 

You may be familiar with the dark juice and may even recognize the whole fruit as part of a 

decorative centerpiece, but how much do you really know about the plant? 

 

Punica granatum Prof. Dr. Otto Wilhelm Thomé Flora von Deutschland, Österreich und der 

Schweiz, 1885, Gera, Germany via Wikipedia 
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Its common name pomegranate means seeded apple, but its botanical name is Punica granatum. 

It grows as a shrub with beautifully ruffled orange-red flowers and characteristic red globed fruit 

filled with jewel-like edible seeds. The native range spans from Iran to the Himalayas in northern 

India. Prized for its beauty and taste, pomegranates have been cultivated since ancient times so 

that cultivars are currently found worldwide. The plants can take the heat for hot summers, but 

are also somewhat cold-hardy (more so than many citrus trees). However, too much winter 

moisture makes Louisiana and other places in the southern United States a less than ideal 

growing environment for pomegranates. If you’d still like to try it, find the ‘Wonderful’ cultivar, 

and don’t worry about committing too much space for multiple trees because pomegranate trees 

are self-pollinating. The majority of commercial pomegranate production in the U.S. occurs in 

California and Arizona. In California, orchards produce more than 100,000 tons of the fruit 

worth more than $100,000,000. 

 

Punica granatum seeds can be seen thru an opened pomegranate Credit: Anton Croos via 

Wikipedia 

The pomegranate fruit is technically a berry with a leathery husk surrounding the juicy-fleshed 

arils (plant biology/culinary word of the day). Check out this presentation for pictures of 

pomegranate development from frilly flower to crowned fruit. The deep red arils are the edible 

portion of the fruit.* Eat them out of hand, on salads or juice them. Pick out the best fresh 

pomegranate by judging its weight, not its color. Confused about how to extract the tasty arils 

from the whole fruit? Check out this link. 

The sour to bitter flavor of pomegranates comes from acidic 

tannins produced by the fruit.  Tannins are phenolic type 

molecules with high molecular weights that are used as a 

feeding deterrent for vertebrates. Any wine enthusiasts reading 

this may be familiar with tannins because they add to the 

complex flavors of wine as well. Compounds like punicalin 

(shown left) and punicalagin are responsible for the antioxidant 

properties of pomegranate products. Of course, antioxidants are 

marketed for their health-promoting benefits related to 

everything from clear complexion, cancer, obesity and 

diabetes, but see also this link. 

While we’re on the topic of tannins, here’s some exciting new science from 2013. Scientists have 

discovered a new plant organelle dubbed the tannosome where plants produce and store their 

tannins. That’s right, here we are in the 21st century and scientists are discovering new cellular 

components. That’s chapter-one-basic-textbook stuff. Plants that produce high levels of tannins 

http://ucanr.edu/sites/Pomegranates/files/166141.pdf
http://pomegranates.org/index.php?c=27
http://www.webmd.com/food-recipes/features/pomegranate-power
http://www.slate.com/articles/health_and_science/medical_examiner/2011/08/the_doctor_and_the_pomegranate.html
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re-purpose their chloroplasts as tannosomes for tannin production. There is a dramatic 

rearrangement of thylakoid membrane structure accompanied by changes in the types of proteins 

synthesized. Tannins are made and fill vesicles of thylakoid remnants in what was once the 

lumenal space. As these vesicles fill, they aggregate, bud off of the tannosome and travel to the 

central vacuole where they are stored. Check out this graphic from the paper describing 

tannosome synthesis. 

Pomegranates are typically available in North American grocery stores from October to January. 

Now that you’ve been formally introduced to this fruit, resolve to get brave enough to use it for 

more than just winter decoration. 

 

Johnna 

*Funny but embarrassing story- I definitely have experimental evidence to attest to this fact. 

Let’s just say, I was overzealous with the capabilities of a newly acquired Jack Lalanne Power 

Juicer (it will juice entire chunks of the fruit). By the time I finished a walk around the block 

with our dogs, I was running for the bathroom to hurl up sour pink juice. 
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The Twelve Days of Christmas Plants:  

Boswellia and Commiphora myrrha 

Never heard of these plants before? While the plants themselves may not be familiar, their 

hallmark products, frankincense and myrrh, are well known. These were two of the gifts 

presented to the baby Jesus by the three wise men, an event commemorated in Christian tradition 

on January 6 (Epiphany). Here’s more on the arboreal origins of these aromatic offerings. 

 

Frankincense aka Olebanum Credit: Nina Aldin Thune via Wikipedia 

 

Boswellia sacraCredit: Franz Eugen Köhler, Köhler’s Medizinal-Pflanzen via Wikipedia 

http://en.wikipedia.org/wiki/Epiphany_%28holiday%29
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Frankincense is derived from the Boswellia sacra or papyrifera trees, which are native to the 

Arabian Peninsula and Northeastern Africa.  This small tree (~16 feet tall) seems to thrive in this 

harsh desert environment, often growing out of rocky mountainsides. It has papery bark that is 

easily shred and frankincense is collected by tapping the trees for their resin. A hole is made in 

the trunk of the tree causing liquid to drain from the wound. A couple of weeks later, the mostly-

dried resin is collected for use as incense and perfume. Given their already harsh environment, 

Boswellia trees have a difficult life. The tapping process wounds the tree leaving convenient 

entry points for insects and other pathogens. One recent study suggested that the trees may 

decline by as much as 90% over the next 50 years. But frankincense has been an important trade 

commodity for the region for millennia, and increased demand is only partly to blame. Fire and 

browser grazing are also contributing to the decline of Boswellia trees. Scientists are working to 

salvage this economically and culturally important species. Researchers have detailed the 3D 

structure of the resin secretory system, and new insights on this anatomy should result in tapping 

techniques that provide higher yields with less damage to the trees. 

 
Myrrh resin Credit: Sjschen via Wikipedia 

 
Commiphora myrrha Credit: Franz Eugen Köhler, Köhler’s Medizinal-Pflanzen via Wikipedia 

 

http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2664.2011.02078.x/abstract
http://aob.oxfordjournals.org/content/111/1/61
http://aob.oxfordjournals.org/content/111/1/61
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Myrrh is another resin produced by the Commiphora myrrha tree in modern times, but the 

guidottii species is believed to be the source of myrrh brought by the Magi. Both of these trees 

share a native range with the Boswellia species. In addition to its scented resin, its trademark is 

its numerous spiny branches. It has sparse leaves, but the underbark of the main stem is green 

and photosynthetic. 

In case you haven’t guessed the theme and plant biology word for the day, it’s resin. Sure, 

English usage could substitute sap, latex or gum, but each has distinct meanings when it comes 

to plants. In other words, not every substance bleeding out of a plant is the same thing. You may 

be most familiar with sap (maple syrup, anyone?). Sap is the liquid material transported in the 

xylem and phloem vasculature of plants. Latex (example: rubber latex) is a complex colloidal 

mixture of plant secondary metabolites produced in specialized laticifer cells. By the strictest 

definition, gum is derived from some internal breakdown of the plant’s cellulose that is exuded 

when the plant is wounded. They have high sugar content and are soluble in water. Resins have a 

complex chemical composition, but are primarily the oxidation products of the terpenoid 

essential oil metabolites. Resins are not water soluble. Amber is another example of a resin 

(remember that mosquito from Jurassic Park?). Both frankincense and myrrh are gum resins, 

meaning they are a mixture of both resin and gum. 

Of course, there was a third gift brought to Jesus by the wise men- gold. Despite the rumors 

about turning straw into gold, we all know that gold is not a plant product.* However, a recent 

study found that Eucalyptus trees can be quite the miners. The roots of these trees can penetrate 

down as far as 130 feet deep in their search for water. When these trees are near gold ore 

deposits their efficient root vasculature siphons up microscopic gold particles that can be 

detected in their leaves. No one is suggesting razing Eucalyptus trees for gold, no matter what 

the going rate per ounce. Instead, mining exploration may be better served looking up at the 

leaves rather than underground for the mother lode. 

OK, the last gift was a stretch for a plant connection, but-as the saying goes- two out of three 

ain’t bad. I hoped you enjoyed reading this series and exploring the biology behind some of our 

plant-related customs. 

 

Johnna 

*It’s important to me that you know this. Remember, money doesn’t grow on trees. You can’t 

turn straw into gold. Maybe Rumplestiltskin taught that miller’s daughter, but the methods were 

never patented or properly documented on this side of fantasy. 

 

 

 

http://en.wikipedia.org/wiki/Plant_sap
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http://news.nationalgeographic.com/news/2013/10/131022-gold-eucalyptus-leaves-mining-geology-science/
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The Twelve Days of Christmas Plants: Grapes 

Grapes, really? Sure, you could eat them and even use them as part of a centerpiece at your table, 

but today (tonight, New Year’s Eve) it’s all about the champagne. This bubbling beverage has 

been synonymous with celebration for centuries. There’s plenty of history, chemistry and 

geography associated with this drink, but this post is about the plant biology. Here’s more on the 

fruit in your flutes. 

 

Cocktail by candle light 1: “With some of our living room in the background” (Cocktail, 

champagne, New Year’s Eve 2006) (Photo credit: Wikipedia) 

 

Pinot Meunier grapes in Champagne (Photo credit: Wikipedia) 

The scientific name for grapevines is Vitis vinifera, but there are numerous cultivars used in 

winemaking. Within the strictest definition of champagne, the grapes used for production are a 

mixture of the Pinot Noir, Chardonnay, and Pinot Meunier varieties. While there may be some 

leeway on the grape composition of champagne, the propagation of these cultivars and their 

prized traits are more tightly controlled by humans. Nevertheless, grapes have some interesting 

genetic and developmental characteristics. 

http://www.businessinsider.com/history-of-champagne-2011-12
http://news.discovery.com/human/science-of-champagne-111230.htm
https://www.discoverfrance.com/regions/champagne.html
http://commons.wikipedia.org/wiki/File:Cocktail_by_candle_light_1.jpg
http://commons.wikipedia.org/wiki/File:Pinot_Meunier.jpg
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Grapevines are vegetatively propagated instead of grown from seeds.  This takes advantage of 

the developmental plasticity of plants in order to tame their propensity for genetic diversity. 

Making new vines from older ones with desirable traits can be done in a few different ways. 

Cuttings from vines can be coerced to make their own root system and become new individual 

plants. This is an efficient way of multiplying a lot of new vines of a desired cultivar. Cuttings 

can also be grafted onto an existing rootstock. As with apples, the scion (the plant part joined to 

the rootstock) will determine the type of fruit produced. Grafting a new variety onto established 

rootstocks offers a relatively quick way for vineyards to change over production to a new type of 

grape. If only a few new vines are needed to replace older or damaged vines, new vines can be 

layered by burying a portion of the growing vine until it forms its own root system that can 

support an entire plant. 

These types of propagation limit the diversity of traits that control things like flavor, but no 

system is perfect. It still involves making copies of each cell’s DNA with every cell division, 

which means spontaneous mutations can still occur. Again because of the characteristic 

developmental properties of plants, these mutations can affect the type of fruit produced. Pinot 

Meunier provides a particularly interesting example of how these concepts come together. Those 

plants are actually chimeras in which some cell layers have distinct genetic material from others. 

In the case of Pinto Meunier, the type of chimera is a periclinal chimera (plant biology word of 

the day). It may sound more like a Halloween monster instead a New Year’s Eve party, but these 

interesting genetic combinations are quite stable when plants are vegetatively propagated. 

 

from Dan Lineberger, 

aggie-horticulture.tamu.edu/syllabi/201h/lecoutlines/chimeralec/chimeras.html 

When you are toasting to Auld Lang Syne tonight, keep in mind there is a lot of science in your 

sip. 

 

http://newunderthesunblog.wordpress.com/2013/10/09/how-about-them-apples/
http://newunderthesunblog.files.wordpress.com/2013/12/chimera.jpg
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