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THE AMERICAN CHESTNUT

The American chestnut (Castanea dentata) is a large, monoecious deciduous tree of the beech family native to eastern North America. [1] Before the species was devastated by the chestnut blight, a fungal disease, it was one of the most important forest trees throughout its range, and was considered the finest chestnut tree in the world. [2]  It is estimated that between 3 and 4 billion American chestnut trees were destroyed in the first half of the 20th century by blight after its initial discovery in 1904.[3][4][5]  Very few mature specimens of the tree exist within its historical range, although many small shoots of the former live trees remain.  The American chestnut is a prolific bearer of nuts, usually with three nuts enclosed in each spiny, green burr, and lined in tan velvet. The nuts develop through late summer, with the burrs opening and falling to the ground near the first fall frost.  The American chestnut was a very important tree for wildlife, providing much of the fall mast for species such as white-tailed deer and wild turkey and, formerly, the passenger pigeon. Black bears were also known to eat the nuts to fatten up for the winter. The American chestnut also contains more nitrogen, phosphorus, potassium and magnesium in its leaves when compared to other trees that share its habitat. This means they return more nutrients to the soil which helps with the growth of other plants, animals, and microorganisms. [6]
Natural range of Castanea dentata
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Left image below:  American chestnut field trial sapling from the American Chestnut Cooperators Foundation
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  Scientific classification
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Kingdom:
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(unranked):
Angiosperms

(unranked):
Eudicots

(unranked):
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Fagales
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Fagaceae
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Castanea
Species:
C. dentata
Chestnut blight
Once an important hardwood timber tree, the American chestnut is highly susceptible to chestnut blight, caused by an Asian bark fungus (Cryphonectria parasitica, formerly Endothia parasitica), accidentally introduced into North America on imported Asiatic chestnut trees.  The disease was first noticed on American chestnut trees in what was then the New York Zoological Park, now known as the Bronx Zoo, in 1904, by chief forester Herman Merkel.  Merkel estimated that by 1906 the blight had infected 98 percent of the chestnut trees in the Bronx alone. [7] While Chinese chestnut evolved with the blight and developed a strong resistance, the American chestnut had little resistance. The airborne bark fungus spread 50 mi (80 km) a year and in a few decades girdled and killed up to three billion American chestnut trees. Salvage logging during the early years of the blight may have unwittingly destroyed trees which had high levels of resistance to this disease and thus aggravated the calamity.[4] New shoots often sprout from the roots when the main stem dies, so the species has not yet become extinct. However, the stump sprouts rarely reach more than 6 m (20 ft) in height before blight infection returns.

Transgenic blight-resistant American chestnut
Researchers at the State University of New York College of Environmental Science and Forestry (SUNY ESF) have developed fully blight-resistant transgenic American chestnuts. [8] This was done by inserting a specific gene from wheat. oxalate oxidase, into the American chestnut genome.[9]  The oxalate oxidase enzyme is an extremely common fungal defense in plants, and is found in strawberries, bananas, oats, barley, and other cereals. Oxalate oxidase breaks down the oxalic acid which the fungus secretes in the cambium to lower the pH and subsequently kill plant tissues. The chestnut trees which contain this resistance gene can be infected by the chestnut blight, but the tree is not girdled by the resulting canker and heals around the wound. This lets the fungus fulfill its normal lifecycle without the death of the tree. The blight resistance gene is passed down to the tree's offspring to provide subsequent generations with full blight resistance. [10]
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