Euphorbiaceae
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Floral formula
01-Floral formula
Floral formula for the "Euphorbia" type of flowers found in the Euphorbiaceae. The flowers are imperfect, and the plants are usually monoecious. Note that a staminate flower has only one stamen, while a carpellate flower has a syncarpous gynoecium of three carpels.


Euphorbiaceae
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Introduction to Euphorbiaceae
02-Introduction
The Euphorbiaceae is found nearly worldwide, being absent only from Arctic regions.  It is perhaps the sixth largest plant family, with over 300 genera and 7000 to 8000 species. <P>The Euphorbiaceae is of major economic importance: see list in your class notes. Most important is that latex rubber is produced from the sap of <U>Hevea brasiliensns.</U><P>Note: When interpreted in the broad sense, the genus <U>Euphorbia</U> is one of the largest genera of flowering plants.
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Euphorbia succulent habit
03-Euphorbia succulent
Many members of the Euphorbiaceae are succulent and resemble true cacti, especially in southern Africa.
Taken by K. R. Robertson on the island of Madeira.
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Milky sap
04-Milky sap
Milky sap is a characteristic of this family, at least those examples we see in PB260.
Photo by K. R. Robertson from plants cultivated at the Illinois Natural History Survey.
Euphorbiaceae
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Jatropta "normal-type" flowers
05-Jatropa flowers
There are two types of flowers in the Euphorbiaceae. The genus <U>Jatropa</U> has "normal" flowers with 5 sepals; petals are absent. The flowers are imperfect and the plants are monoecious. Both male and female flowers are seen in this inflorescence.
Photo by K. R. Robertson and D. L. Nickrent from plants cultivated at the University of Illinois.
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Euphorbia corollata habit
06-Euphorbia corollata
A common prairie species is <U>Euphorbia corollata</U>, flowering spurge.
Photo by K. R. Robertson at Belmont Prairie Nature Preserve, DuPage County, Illinois.
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Euphorbia corollata
07-Euphorbia corollata
In this image you can see the "flowers" of  <U>Euphorbia corollata</U>, flowering spurge. Note the ovary (yellow arrows) protruding beyond the "petals." Go to the next images to see why what looks like a single flowers is actually an inflorescence.
Photo by K. R. Robertson at Boyd Prairie near Lawrence, Kansas.
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Cyathia of Euphorbia
08-Euphorbia corollata cy
The genus <U>Euphorbia</U> has a different type of flower than seen in <U>Jatropa</U>, seen in Image 5. <P>The staminate flowers consist only of one stamen and the female flower consists of only a syncarpous gynoecium. A number of male flowers and one female flower are grouped together in a special inflorescence called a cyathium (plural cyathia). At the base of the cyathium are a number of nectar glands, and these can have petal-like appendages. This example is <U>Euphorbia corollata</U>, flowering spurge.
Photo by K. R. Robertson and D. L. Nickrent of plants from Loda Cemetery Prairie Nature Preserve.
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Euphorbia corollata fruits
09-Euphorbia corollata
The fruits of many Euphorbiaceae is a schizocarp, as seen here in  <U>Euphorbia corollata</U>, flowering spurge. The fruits come from a syncarpous gynoecium of 3 carpels, and the undehisced fruit is 3-lobed. Each of the three lobes falls off as a mericarp.
Photo by K. R. Robertson at Boyd Prairie near Lawrence, Kansas.
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Euphorbia fulgens
10-Euphorbia fulgens
An increasingly popular florist cut flower is <U>Euphorbia fulgens</U>, which has cyathia much like that of <U>E. corollata.</U> This example is white, but there are also red forms.
Photo by K. R. Robertson at the University of Illinois Agriculture Open House flower arranging demonstrations.
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Euphorbia marginata
11-Euphorbia marginata
Snow-on-the-mountain, <U>Euphorbia marginata</U>, also has cyathia resembling those of E. corollata, with 5 white appendages on the nectar glands. However, the cyathia are rather difficult to see because of the green and white leaves.
Photo by K. R. Robertson at the University of Illinois Annual Test Garden.
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Euphorbia milii habit
12-Euphorbia milii habit
Crown-of-Thorns, <U>Euphorbia milii,</U> is commonly cultivated succulent species, both as an indoor house plant and outdoors in warm climates. Only two of the nectar glands have petaloid appendages, which are bright red.
Photo by K. R. Robertson in the desert house at the Chicago Botanic Garden.
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Cyathia of Euphorbia milii
13-Euphorbia milii cyathia
A closer view of the cyathia in <U>Euphorbia milii</U>; each cyathium has 2 petal-like appendages. If you look closely, you can see 5 nectar glands in the center of each cyathium. Three styles and some male flowers can also be seen in the center of the cyathia.
Photo by K. R. Robertson and D. L. Nickrent of plants cultivated at the Illinois Natural History Survey.
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One cyathium of Euphorbia milii
14-Euphorbia milii cyathium
A longitudinal section of a cyathium of <U>Euphorbia milii</U>. Note the male flower numerous male flowers and the single female flower. The white arrow by the male sign points to the ring-like delimitation between the pedicel and filament of a male flower.
Photo by K. R. Robertson and D. L. Nickrent of plants cultivated at the Illinois Natural History Survey.
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Euphorbia pulcherrima, Poinsettia
15-Euphorbia pulcherrima
The cultivated poinsettia, <U>Euphorbia pulcherrima</U>, has bright red (or other colors) of bracts below the small, inconspicuous cyathia. The blue arrow points to a cyathium with an emerging female flower. In this species, there is only one nectar gland per cyathium, and petal-like appendages are lacking.<P> The Poinsettia gets its common name from Joel R. Poinsett, who popularized the plant and introduced it as a cultivated plant while he was U.S. minister to Mexico in the late 1820s. This formed the basis of a question that was recently asked on one of the million-dollar quiz shows on television.


Photo by K. R. Robertson in Shaw Botanic Park, Jamaica.
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Cyathia of Euphorbia cotinifolia
16-Euphorbia cotinifolia
A series of 3 cyathia of <U>Euphorbia cotonifolia</U> showing the progression of the maturation of the female flower, with the oldest flower to the right. In the Euphorbiaceae, the gynoecium matures either into a schizocarp that splits into 3 mericaps or a loculicidal capsule. In the genus <U>Euphorbia</U>, the fruit is a schizocarp.
Photo by K. R. Robertson and D. L. Nickrent from plants cultivated at the University of Illinois.
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Fruits of Sapium sebiferum
17-Sapium fruits
The fruit of <U>Sapium sebiferum</U> is a loculicidal capsule, and the valves fall off revealing the 3 white seeds. The common name of this tree is, appropriately, "popcorn tree."
Photo by K. R. Robertson of plants brought back by a colleague from Alabama.
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Euphorbia piscatoria
18-Euphorbia piscatoria
Endemic to the island of Madeira is <U>Euphorbia piscatoria</U>, which has a common name of "Fig of Hell" because the white sap can damage the skin or even cause blindness if it gets into the eyes.
Photo by K. R. Robertson on a ravine above Ribeira Brava, Madeira.
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Drawing of Cyathia in Euphorbia
19-Euphorbia drawing
A nice drawing showing the structure of a cyathium in Euphorbia. Can you identify the female flower (how many carpels?), the male flowers (anther, filament, and pedicel), the nectar gland, and the petaloid appendages?
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Hevea brasiliensis, rubber plantation
20-Hevea brasiliensis
Pure latex rubber comes from the sap of <U>Hevea brasiliensis</U>, which is native to the Amazon and Orinoco river basins of South America and now grown especially in Ceylon and the Malaysia.
Photo by D. S. Seigler, University of Illinois.
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Sap of Hevea brasiliensis
21-Hevea brasiliensis sap
To tap a rubber tree, a cut is made into the bark without injuring the cambium. Every other day, a thin layer of bark is shaved along the top of the cut to ensure continued flow.
Photo by D. S. Seigler, University of Illinois.
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Field of Manihot esculenta, cassava
22-Manihot field
The thickened roots of <U>Manihot esculenta</U> (cassava, manioc, tapioca) are a major source of food in many tropical countries.
Photo by K. R. Robertson near Londrina, Parana, Brazil.
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Roots of Manihot esculenta, cassava
23-Manihot roots
The thickened roots of <U>Manihot esculenta</U> (cassava, manioc, tapioca) are a major source of food in many tropical countries. There are both "sweet" and "bitter" varieties. The latter are extremely poisonous raw and must be prepared properly before eaten.
Photo by K. R. Robertson near Londrina, Parana, Brazil.
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Ricinis communis, castor bean
24-Ricinus
The castor bean (<U>Ricinus communis</U>) is cultivated as an ornamental plant and also for the seeds from which castor-oil is extracted. The raw beans are very poisonous.
Photo by K. R. Robertson at the University of Illinois Annual Test Garden.
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Codiaeum, cultivated croton
25-Codiaeum
The cultivated "Croton" is genus <U>Codiaeum variagatum,</U> which is native to Malaysia and other places in the Pacific Ocean. Leaf colors vary greatly in shades of green, yellow, white, orange, pink, red, crimson, and purple.
Photo by K. R. Robertson in Jamaica.
