                                 SUGAR MAPLE

    Every year, in the late winter and in the early spring, many farmers and woodlot owners will tap into their Maple trees for their sap. Although, there are many species of Maples that are tapped, the most commonly tapped tree species is the Sugar Maple (Acer saccharum Marshall).

    Sugar Maple is a member of the Order Sapindales, the Family Aceraceae or Sapindaceae, and the Subfamily Hippocastanoideae. Another scientific synonym for this tree is Acer saccharophorum K. Koch). A similar species, Black Maple (Acer nigrum Michaux), may be an ecotype or a subspecies of the Sugar Maple.

   The generic name, Acer, is Latin for “sharp”. It comes from the ancient word, Ac, which is also “sharp”, referring to the leaves’ sharp lobes.  It is also Celtic for “hard”, referring to the hardness of the wood. The specific epithet, saccharum, is Latin for “sugar”, referring to the sugar in its sap.

   The common name, Maple, is from the Old English word, mapul; the Middle English word, mapil; and the Anglo-Saxon word, mapel. Other common names for this tree are Bird’s-eye Maple, Curly Maple, Fiddleback Maple, Hard Maple, Head Maple, Quilted Maple, Rock Maple, Sugar Tree, and Sweet Maple. This tree is slow growing and is long-lived.

                 DESCRIPTION OF THE SUGAR MAPLE

Height: Its height is 40-130 feet.

Diameter: Its trunk diameter is 1-5 feet.

Crown: Its crown is oval, broad, rounded, dense, and symmetrical. Its width is about 35-80 feet. Its branches are ascending.

Trunk: Its trunk is short in open areas but is taller and straighter in the forest.

Twigs: Its twigs are glossy. They are green when young but later turn gray, tan, brown, or red-brown. They have small, pale lenticels. Its leaf scars are opposite, U-shaped, nearly encircle the twig, and have 3-7 bundle scars. Its pith is white and continuous. Rodents (Order Rodentia) and White-tailed Deer (Odocoileus virginianus Zimmermann) may eat or gnaw upon these twigs. 

Buds: Its buds are slender, hairy, brown to purple, ovoid, sharply pointed, and about 1/8-3/8 inch long. Its lateral buds are opposite and spiral around the twigs. Each pair is placed at 90 degrees from its adjacent pairs. Its larger terminal buds are flanked by 2 smaller lateral buds. They have 4-10 pairs of overlapping and imbricating scales.

Leaves: Its leaves are deciduous, simple, and opposite. Each tree has an average of 160,000 leaves. Each leaf is about 2-10 inches long and wide; is dull green above and is pale green below with hair upon the veins; has about 3-5 blunt or pointed, palmate lobes with 2 shoulder-like subpoints upon the upper lobes and with 2 smaller basal lobes; and has moderately deep, rounded notches between the lobes. The sides of the end lobe are nearly parallel. Each leaf also has 5 palmate veins extending from the base. Its base is broad and rounded. Its edges are firm and do not droop. The margins are sparsely toothed. Its petioles are 3-4 inches long and are often hairy but with bases that are not enlarged. There are no stipules. In the fall, these leave turn yellow, orange, red, or any combination. A single tree may have several colored leaves. The leaves contain the carotene and the anthocyanin pigments. The fall leaves contain about 2% calcium, which help keep the soil basic. White-tailed Deer browse upon these leaves.

Flowers: Its flowers are arranged in drooping clusters of 5-10 upon 1-3 inch long, slender, hairy stalks. They are located along the twigs or at the ends of the twigs. Each flower is yellowish green, unisexual, about 1/3 inch long, and bell-shaped. It has a 5-lobed calyx with a hairy apex and has no corolla. The female flowers have 1 pistil with a 2-forked style and a 2-celled, 2-lobed ovary with 2 ovules per cell. The male flowers have 5-8 stamens. The male flowers may outnumber the female flowers by 50 to 1. These flowers are pollinated by Bees (Superfamily Apoidea) and other Insects (Class Insecta) or by the wind.  Flowering season is April to June.

Fruits: Its fruits are U-shaped double samaras (or wings) with 1 seed per wing. Each wing is flat, brown, papery, membranous, and about ¾-1½ inches long. Each seed is about 1/3 inch in diameter. This tree produces an abundant crop every 2-5 years. These seeds are first produced when the tree is 30-40 years old. These winged seeds are carried in the wind. They drop in the fall and are viable for only a few days. Usually, 1 of the paired seeds is viable and the other seed is sterile. They germinate the following spring. Red-breasted Nuthatches (Sitta canadensis L.), Eastern Chipmunks (Tamias striatus L.), and other Rodents eat these seeds. Fruiting season is June to October.

Bark: Its bark is pale tan, light gray, silvery gray, gray brown, or dark brown. Its young bark is thin and smooth. Its older bark is thick and has rough, deeply furrowed vertical grooves and narrow, irregular, scaly ridges. Squirrels (Family Sciuridae) often gnaw upon the bark for its sap.

Wood: Its wood is heavy, hard, strong, tough, durable, stiff, diffuse-porous, and close- or straight-grained. Its sapwood is wide, is ivory white to light yellow brown, and may have a red or orange tinge. Its heartwood is narrow and is pale gray brown to red brown. Its annual growth rings are distinct.

Roots: Its roots are lateral and spreading. These roots surface as they age. The root system’s diameter is up to 2 times wider than the tree’s crown. These roots go deeper than roots of other Maple species.

Habitats: Its habitats mainly consist of mature, moist, upland or valley forests. It prefers rich, mesic, alkaline soils. This tree is highly shade tolerant. It can generate photosynthesis at only 25% sunlight. It may be found in pure stands. Sugar Maple and American Beeches (Fagus grandifolia Ehrhart) are climax tree species.

Range: Its range consists of the eastern U.S. and southeastern Canada. About ¼ of all trees in northern New England are Sugar Maples. Its western limit is the Great Plains and its southern limit is nearly down to the Gulf Coast. However, global warming is pushing these trees northward.

Threats:

    Sugar Maple has a number of insect pests. Some of them include Gypsy Moth (Lymantria dispar dispar L.), Forest Tent Caterpillar (Malacosoma disstria Hubner), Pear Thrips (Taeniothrips inconsequens Uzel), Fall Webworm (Hyphantria cunea Drury), Sugar Maple Borer (Glycobius speciosus Say), Maple Trumpet Skeletonizer (Epinota aceriella Clemens), Maple Leaf Cutter (Paraclemensia acerifoliella Fitch), Maple Petiole Borer (Caulocampus acericaulis MacGillivray), and the Asian Longhorn Beetle (Anoplophora glabripennis Motschulsky).

    The leaves have special defenses against insect pests. Tough sheaths enclose the leaf veins, the entire leaf has glass-like crystals, and the leaf contains some tannic acid. 

    Sugar Maple is susceptible to some diseases. Some of them include Verticillium Wilt (Verticillium albo-atrum Reinke & Berthold), Anthracnose (Gloeosporium apocryptum Ellis & Everhart), and Cankers (Genus Nectria and Genus Eutypella).

    In the northeastern U.S. and in southeastern Canada, acid rain has reduced the vigor of these trees. Sulfur and nitrogen dioxide pollutants in the air are mixed with rain and are converted into sulfuric and nitric acids. The acid rain makes the soil more acidic and leaches out needed minerals, such as magnesium, potassium, and phosphorous. It converts inert aluminum in the soil into a toxic aluminum. It may cause the sap to contain aluminum, barium, iron, manganese, and sodium. Acid rain may also destroy or disable beneficial mycorrhizal root fungi. Overall, it makes the trees less resistant to insect pests and to diseases.

Maple Sugar:

    The Sugar Maple is most famous for its production of maple sugar and maple syrup. Its sap contains about 1-12% sugar, but is more commonly 2-6%. It takes about 30-40 gallons of sap to produce 1 gallon of syrup or 4 lbs. of sugar. The finished syrup is about 35% water, 63% sugar (62% sucrose and 1% glucose and fructose), and 1% malic acid.

    The Native Americans first tapped these trees for their sap. The Europeans learned about maple sugaring from them.

    Maple season is late winter and early spring, which is late January to early April. The maple sap is best collected on warm, sunny days with temperatures in the 40’s, after a night below freezing. Maple season ends when the tree’s internal temperature reaches about 45 degrees F. and the buds begin swelling. The quality of the sap depends upon the soils and the climate. Maple sap is collected in the northeastern U.S. and in southeastern Canada.

    Trees 10-12 inches in diameter need 1 tap. Each addition 5-6 inches in diameter may allow an additional tap.

    Maple sugar was once favored in the North over cane sugar from the South. Southern slave labor was not used in making maple sugar.

Uses of the Sugar Maple:

    Sugar Maple wood makes good lumber. It takes well to polishing. It is used for furniture, cabinetry, flooring, paneling, boxes, crates, pallets, railroad crossties, woodenware, butcher’s cutting blocks, musical instruments, bowling pins, baseball bats, athletic equipment, tool handles, clothes pins, toys, spools, shuttles, shoe lasts, veneer, plywood, charcoal, and firewood.

   Wood with unusual grain patterns is especially favored. Various pattern examples are birds-eye, curly, blistery, fibbleback, quilted, and plain. These unusual grain patterns may be caused by fungal growths.

   Sugar Maple is used as an urban street tree but is considered to be urban intolerant. It cannot tolerate air pollution, road salt spray, and intense heat. Urban trees should not be tapped for their sap.

    Maple ash is rich in potassium (potash). This ash is useful in making soap, for glazing glass and pottery, and as fertilizer. 

    Sugar Maple has some edible uses. The inner bark is dried, ground, and mixed with flour to make bread. This inner bark can be eaten raw or cooked and makes good emergency survival food. The young leaves can be eaten raw or cooked. The young fruits can be pickled. The seeds are edible but bitter and should be boiled in several changes of water or roasted in an oven at 250 degrees F. for 20-30 minutes. They should be eaten before they become fully ripe. The young shoots can be used in salads. The watery sweet sap can be used for drinking or for cooking.

    Sugar Maple has some medicinal uses. A tea from its inner bark is used for coughs and intestinal ailments.  The syrup was used as a liver tonic, as a kidney cleanser, and as a cough syrup. A leaf decoction was used as a wash for itching. A bark infusion was used as eye drops for blindness. The outer bark was used as a poultice for sore eyes. The sap was used for treating sore eyes and as a spring tonic. A poultice of boiled root chips was applied to sore and wounds. The pith was used for removing foreign matter. A root and bark compound was used for internal bleeding. Maple sugar contains calcium, phosphorous (phosphate), and vitamin B. The phosphates help the bones retain calcium.

Cultural History:

    Maple sugar has played a role in the cultural history of our Native Americans. Different tribes had different beliefs.

    The Iroquois considered maple sugar a “Special Gift of the Creator”. Every spring the villagers gathered at the foot of the largest Sugar Maple tree in their village. A ceremonial fire was built and the Keeper of the Maple Thanksgiving chanted a prayer.

    The Mohicans believed that the melting snow caused the spring maple sap to run. The melting snow was dripping oil from the Great Celestial Bear (Big Dipper), who was slain by winter hunters.

    The Lenape (Delaware) Tribe had this story:

                                               The Story of the Maple Tree

                                                    Told by Bob Red Hawk

                                                Edited by Louise St. Amour

    Many, many moons ago one of the most beautiful trees around was the maple. And its roots reached deep into the earth and its branches reached high in the heavens. But at one time, a large group of bugs crawled into the maple’s bark. And it was itching the maple. It was driving the maple tree crazy. Cause even though the maple tree had many branches and shoots and roots it could not bend down and reach all parts of itself. So it called out to all its friends in the animal kingdom. It called out and said “Can someone please give me some relief from all this itching?”

    So the beaver said, “Well maple tree I can probably do it but I start chewing on your bark it’ll probably kill you. So I would not help you that much.” An then the little mouse said, “Maple tree I can dig down into your roots and get my brothers the voles and the moles and the gophers but we’ll end up starting to kill your roots and that will kill you.” So then the bear said, “Well maple I have these nice big claws I could start clawing at your bark but that will probably shred you up.” So then they all tried to think.

    Finally, one of the birds was flying by and it was a flicker. An the flicker said, “Well maple tree I have a cousin. How about I get all these guys to come and their beaks are sharp and they can dig in you but they won’t hurt you.”  So they called all of his woodpecker friends and they flew over and started pecking at the tree and got all the bugs out of him. The tree was so happy. And everything was going nicely and all of a sudden for a couple of years there was very little rain. It got very dry and all of the animals were getting very thirsty. The creeks and rivers had all dried up and they did not know where to go.

    They were all bemoaning the fact and the maple tree heard them. And the maple tree said, “You know the animals helped me the time I was suffering from all those bugs biting me I have an idea.” So he called to his friend the flicker again. And said, “Flicker you helped me in my time of need I want to help you. Call up your woodpecker buddies again.” So they call the woodpecker buddies. And the maple tree said, “Now I want you to peck deep into my bark and then wait for a second and soon some of my sap will run out and you can slake your thirst by drinking my sap.” So the woodpeckers tried it. And when they did the sap flowed from the maple tree.

    And that gift saved everybody until the next rain cam and they were able to drink from the creeks again. And it was from that gift from the maple to the animals that man learned how to make maple syrup and how to tap those maple trees when the sap runs. Maple syrup was precious because man could make something sweet especially in the wintertime when there were no berries to pick and no sweet things to eat. That was the time when we really appreciated the gift of the maple tree.

    Many naturalists wrote about maple sugaring. Some of them included John James Audubon, Henry David Thoreau, and John Burroughs.

    Sugar Maple is the state tree of 4 states and is the national tree of Canada. The Sugar Maple leaf is a symbol of Canada and is displayed upon her national flag, upon her coat- of-arms, and upon her pennies.

    .
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