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NEW YORK STATE CHAPTER

AMERICAN CHESTNUT FOUNDATION, INC.
¢ /0 BUFFALO MUSEUM OF SCIENCE
1020 HUMBOLDT PARKWAY
BUFFALO, NEW YORK 14211
TELEPHONE: 716-896-5200

To the Teacher . . .

Why do we want you B0 involve your sbudents in o program about the American
chestrub tree, especially since you already have so many other things to teach?
Qur response: students need opportiunities to explore and discover scientific
concepts and principles in the lif'e sciences. This is especially brue according to the
National Science Education Standards (1396 and the L.earning
Standards for Mathematics, Science, and Techno'logq (1996). These
tessons will allow your students to investigate trees, in general, while they inquire
ond learn more abovt the American chestnut tree.

So, how will you accomplish this goal? We suggest that “Charlie Chestnut,” o

special video characber, introduce your students to the American chastout tree

problem. Your students can then further investigate the concapts identified in the

video bw.l completing the activibies in this book. You will discover bocksround infor-

mation for the ohjectives emphasized in each lesson. Keq words, list of materiols,

specific activity procedures, and student activity pages are provided. A glossary,

integrabed subject; ancillary activities, and kit maberials wil help your students learn @
about the Amarican chestrut tree. Charlie Chestnut specifically points o those 4
activibies, or parts of' specific activities with special focus on the American chastrut e
tree. Consistent with the U.S. Matric Conversion Act (1975), alt chitdren should

become familior with, and be able to vse the mebric sysbem of’ measurement.

Therefore, metric urits ore used: En_cilish unit equivalents are provided in

parentheses. Firally, black line masters for each student activity (in larger print)

are provided right in thae text. You have permission to make copies of each page

that you need in order to make teaching this program o success.

More than SO teachers first used this manval with their children in [936. Thair
comments from the pilot instructional program helped to shape this Final copy. The
American Chestrut; Foundation New York Chapter appreciates their candid
responses; each comment was considered during the ravision process.






Kit Materiols

Embossed leaf %o make rubbings

Americon chastnut

Lominated real leaves
American Chestnut
Beech
Chinese Chestrut
Horse Chestnut

Tree stem pieces
cross sections
lengitudinol

Nuts and Burs
American Chastut
Beech

Horse Chestrut

Ordering Chestnut seeds
Original kit order includes Y seeds
Seeds shipped ONL Y in spcing
Pease see order blonk {page T

for new seed orders

Videos
'Biolosicai Powerhouse "

“The Life ard Times of Chartie Chastnut”

4 Hand lenses

Kitc'nen tonss







Story %o ba reod to chidren

The American Chestnut Story

Thosa who krow tha stary con navar "whare thara ba mountains,
forgat it, but tha tragedy happanad thare ba chestruts”
tong erough ago that many, row, hove o mambar of DeSoto s axpadition, 520

navar heard of tha trac 's damisa.

The Americon chastrut was once one of the most impertant trees i cur eastern
hord-wood forests. b ranged from Maine to Georgio, ond west to the proiries of
Indiona and incis. 1t grew mixed with other species, of'ten making up 25 percent
of the forest. In the F\ppolochion Mountains, the ridges were often pure chestnut.
In eorly summer, when the trees were covered with their long, creamy
flowars, the mountains looked as if their crests were
covered with snow. In the virgin forests, where
large chesbrut trees

were commonplace, mature
trees could be 600 years
old. Theli averaged |.5 meters (1-5 feat) in
diometier and 2%3-35 meters (30-100 feat) tall. mom{
specimens 3. meter (¥-|0 feet] in diometer were recorded,
and there are rumors of trees bigger still.

The nuts were ocknowledged o be the finest-flavored of ol chestnuts and though
rot as large as their Luropean or Oriental cousing, demand for them was high.
Railroad cars full were shipped to the big cities for
the holidays, where street vendors seld them frash-
roasted, and they were essential to the traditional
stuPfings for roast goose and turkey. Unlike other
nut brees, the chestnubs usvally produced heavy crops
avery yeor, and the nuts were o mojor cash crop for

many fomilies in Appalachia.

Wildife deperdad axtensively on the nubs, toobear, deer, wild
turkey, squirrels and once, tha huge flocks of possenger Ptaeons
{row extinctl=-all waxed fob for the winber in the chestnut
forests. The tree wos also one of the best for timber. b
grew straight and tall, often branch=free for (¥ meters (SO

S




feet). Loggers tel of leading entire railroad cors wi th boards cut from just one
tree. Straight-grained, lighter in weight thon cak and more easlly worked, it was
os robresisbant as redwood. |t wos used for everything=-telagroph poles, railroad
ties, heavy construction, shingles, paneling, fine furniture, musical instiruments, pulp
ond plywood.  The chestrut was also the counbry s major sowrce of tannin for
tarning leather.

Disaster Struck In 1904

The chestnut, Unf‘ortumtelq was Gragically susceptible to the
deadly chestnub blislnt imported early in the twentieth century
on Oriental chestrut trees planted in New York City. These
trees were brought into the countiry before passage of plant
quarontine lows. The blight rompoged through the forests,
spreading 30-30 wilometers (20-50 miles) per year, killing
nearly every chastnut in its path. Within decades, an
astimated nine million acres of trees were killed by the b\igh‘b os ib
spread throughout the eastern United States. By 1950, the American
Chestnut wos nearly eliminatied as a forast tree. However, since the root sysbem
is iaffected by the blighb, some survive, mostly as shrubs, where giants once stood.

In 1183, a group of prominent scientists established the American Chestrut Founda-
tion 0s a nonprofit organization. This organization s only geal is to reestablish the
American chestnut, magnificent king of' the Eastern forests, back as part of our
naturol heritoge.  The American Chestnut Foundation opened "

its first research farm in }\pril [1%9, where 9

researchers in genetics and plont pathology
are working to produca o blight resistant

strain of American chestnut. The organization

advecates o mulbiple atback on the fungus,

encouraging research in biolosicc\\ ¢onbrol and

genetic breeding. This farm, located near Meadowview,
Vlrginio, on the road tolumberiand Gop in Appo\ochio

(Exit 24, Interstatie S1), serves as the focus of a speciolized
breeding program. Thousands of® chestinut trees are olready in the ground. 4
The public is invibed to visit the site to learn more about the latiest rasearch.

G



Size of o Tree

{ i
What to know: XU/ L‘ VL r;’
Trees are different from the grass in your yard. They have woody stems. [raes ) ?
are also bigger in height thon the shrubs or bushes. But, remember, shrubs and | %
bushes have woody stems, too. So then, the biggest difference between trees and
shrubs is their size, beth in height and ciremference (3irth). Gome brees near your }
house may range in height frem S - 30 meters (S0 - {00 feat). “&(‘@?g ! /M

Two easy ways to measure height of a tree include the Native American method )
and the meter stick method (see activity). I you are measuring the ciccumflerence
of o tree, (distonce around the trunk), place the tape 1.5 mebers (4.5 feet) above

the ground. This is o standard height wsed to measure tree ciramference.

What to learn: Mf@'}{‘ t[ })\b’\\. ‘

Determine the height and the circumference of o tree by measuring.
9 3

Words %o learn:
circumference gicth Notive Americon

What to use:
ball of string

SCISSOrS

meter shick
a large tree oubdoors

What to do:

L Usin3 the bc.ckground information, discuss the woys off measuring the height ond
circunference of o tree.

2. Modet measuring the height of o tree using the Native American methed. <
Keep this information for later wse. {See "Size It Up" activity for measuring
directions.)

3. Aliow the children to measure the heighty of a second tree. This may be com- é
pleted as o whole class o small group activiby.

4. Modet measuring the circumference of the original large tree using the string
method. (See "Size It Up“ ackiviby for directions.}

5. Allow the children to measure the circumference of the second tree. ?

1



6. Have the children estimate a lengb\'\ of ¥ meters (approxirm:abe\q 26 feat) usina
a ball of string. Check your estimate by cutting the string at ¢ maters
(opprox. 26 Feet. Tell the children the American chestnut tree had o

. dramference of 8 to |0 meters (approx. 26 - 33 feet).
g’é 7. Compore the length of the circumflerence stiring from the ofiginal tree to that
of the Americon chestnut tree.
gﬁ’i %. Moke a dircle arowd the oniginal tree with the American chestrnut bree
circumflerence string.
. Complebe the activity poges: "Gize It Up " and "Who s the Tallest of Them
Ant”
Other b'ninas to do:
. Usin3 the exomple from the video, model the comparison of on American
chestrut tree of 30 meters (100 feet) tall 4o o stack of seven single-story
houses.
2. Use the meter stick method to measuwre the height of a tree.
Step I Work with o partrer. Hold your arm
- stroight so your fist is level with your shoulder.
i~ Have wour partner mecsure the distorce from
your Fist o your eye. (See A on the picture.) .
Step 2. Hold the meter stick straight up and -
down so the distance From your hond to the
top of the stick is the some as the distarce
in Step [ (See B on the picture.)
Step 3. movms backwards from the tree, stop
when you see the base of the tree just-over your
fist ond the top of the tree even with the top of
the meter stick. Kee_p your afm sbroight ond lavel
with your shoulder; do ot move the stick in your hord.
S’oep Y. Your parteer should measure the distorce
from you ta the tree. This distonce i the height of
the tree.
Charlie Chqllenge:
Use the Native American measuring method o find the height of your
@ house. Calculate how many of your houses you would need o stack on top of
.y

each obher o equal the height of an Americon chestrut trae 30 meters ({00
feet] high.
%
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Size It Up

How to measure the height of a tree:
Some Native Americans measured
the height of o tree this woy.

Holding your ankles, walk oway from
a tree until you see the top of that
tree between your legs. Measure
the distance you are from the tree.

That distance is approximately the
height of the tree.

How to measure the circumference of a bree:
15 coelers

Usina a piece of stiring, have one person hold the
end of' the string on the tree trunk 1.5 mebers
(1.5 feet) above the ground. A second person
should wrop the string around the trunk until it
meets the starting point. Cut the string. Take
the string down. Measure it-

[. What is the height of your tree! — —___ mebers
2. What is the cireomference of your tree® o mebers

3. Describe how your tree s circumference compares to thot of the
G’i American chestnut tree 's circumference.




"‘{. Comple‘ce the 'grop'n'of‘ the height of the Charlie s American
@’}7 chestrut tree.

How does Charlie's Tree Size Up ¢

Dicections:
Chorlie is using the Native American method to measure the
height of on American chestnut tree. Charlie is 23 meters
from his tree. Draw the heights of
the tree Charlie saw on the
scale below. Use this

s\tmbol .

T35

T30

125

120
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Directions:
Usin3 o bar o o tree shope, show the height of:
| the class model tree
2. the student meosured tree
3. Chortie 's American chestnut tree

Who s the Tallest of them AW?
55

50

45

40

35
30

25

me’bers

20 -

15 -

|0
S

O

Whole Znd tree Charlie s American
class (whole class Chestnvb Tree
model or smoll group)

Describe how the height of' these trees compare to the American
chestnub tree’?







S\wope of a Tree

What to know:
Each kind of tree pravides s with o different geometric shape crown. The
crown is thab part of the tiree which includes the main trunk, ofl the
branches and the leaves. This shape ottline, called a sihovatbe is casy to
sea when you stond a distance from the tree. Some basic tree shapes
include cone~shaped, square, rectangular, oval, and circlar. I you are a trae
expart, only a quick glance is needed to identify it The shopes, however help
in identification only i the tree is growing out in the open” away from
other trees. Some trees grow next to buildinss which cause o chonge in the
natural shape. [llan frequently prunes trees to toke o desired shape. Trees
growing in haavily forestad regions compete For sunlight and mineral rutrients.
These foctors can alter their shape. i€ this happers, the expert uses color
and texture of bark, and shape and margin of leaf charactaristics for
identification. Remember, the shapes of trees are open to inberpretation.
Most importantly, look ot traas; see what thair shape is really tike.

What to learn:
Recosnize that tree species have gesmetiric Shopes/ sithovettes that aid in
identificabion.

Words to learn:
bark  bonsai crown margin prune sithovette texbure
rectangle square  oval circle triongle

What to use:
chatkboard overhaod projector

What to do:

l. Review the geometric shapes studied in math. List all of' them on the
board. Ciccle the 5 shapes used in this lesson (soLmre, rectangle,
triangle, circle, and ovall.

2. Mfter completing "Get In Shape,” classify the trees according to their
basic shopes. Lead a discussion about what sbudents discovered.

i3



Other things to do:

. Ge outside and observe the shapes of trees. Pace them in the
silhovette cotegories. (Remember that this is open to individual inber-
pretation.) Make a graph to ilustrate tree shapes found.

2. \While outside, focotie trees whose shapes have been altered by people or
nature. (Exomples are treas and shrubs that have been pruned, tree
branches that have been cut for power lines and phone lines, trees
growing against buildings, and trees crowded together.)

3. At home, lock for and draw as mony tree shapes as possible.

4. Hove o speaker come to the closs to speak about “bonsai”.

S. Go “tree watching” with an expert; this moy include o landscape artist, an
environmentalist, or a horticulburist.

6. Cub a tree-shape-hole in a poster board. Lock ot trees to sae if they
fit the cut-out bree shape.

1. Compare the shape of® young traes te the shope of old trees (of the
same species).

——
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Get in Shope

Directions:

l. Usin3 the examples below, draw the outline of the shape
on the crown of* each tree.




Answer Keul for . ..

Get in Shope

Whita Spruca Sugar Maple Lombardy Poplar  White Oak Wittow
{oval) {rectangle) {square) (square)

Bubteraut Boxaldar

(circlal) (square) (ractangla)

White Ash Tomarack Swgetsum Amarican Biack
Eir Locust
{rectangie) (riangle) (ractanglal (triangla) {square)

Ic



Age of a Tree

What to know:
Tree qrowth resutts from o combination of® water, sunlight, location and
temparature. Growth of a tree can be seen by tooking ab rings in o woady
stem cross section. Ih a good growing season, the rings will be wider. In o
poor growing season, the rings will be closer together . Trees grow two rings
(one light and one dark) every year. The lights ring is ganerally wider as o
resutt of better geowing conditions in the spring. “The dark ring is norrower
due to less favorable summer growing conditions. Some trees do not show
growth rings clearly. Each ring is produced by a thin layer of calls called the
combium. The cambium is located just under the bark. The wood remains
compact in the centiral area of the tree stem. The bark which probects the
bree, cracks as the tree expands in diameter and becomes rough.

Some stem cross sections may show irregularities. These may include branches

growing out the side of the stem or domage to the tree. For example,
mericon chestnut might show bii mage.

American chestrut might show blight; damag

e

rormol growth " wet/dry growth

What to learn:
Discover the oge of a tree by counting the nuimber of tree rings. (IF this stam
wos et ab |.9 matars abova growd laval, than add 5 yaors growth sinca it takas tha traa that long to raach

-5 matars and o stach having fings visbla. The .5 matar heights is the Pocastry norm For datarmining aga of o
trae from ground leval.)

Words %o learn:

blightt damage

blight cambium ciceumference cross sechion
knot grain lines laminabie formica
compach Srowth rings tongibudinal section

17



What to use:

tree stem cross-section samples hand lens

What to do:

. Discuss the background information with your children. sk them how they
might debermine the age of o tree. (Remember, each year s growth
has both a dark and fights ring. Begin counting from the first ovtside
fing ond count toward the center. Assume thot the first fing is the
current yeor.)

Z. Atow children to explore features which appear on the stem cross section.

& 3. Complete the activity "How Otd Are You?”
7= Y. Complete the activity “How Old s Chartie?”

Other things to do:

I. kwite children to took at other pieces of wood available, wooden Fumiture,
including wood grain lominate formica.
These wood pieces will most likely
be longitudinal sections of the stem.
Therefore, the rings will appear
os grain lines. .

Z. Hove children look flor dark spots and other 1rre3ulontses These may be

caused bq branches (knots), disease, or Pthlcal injury.

3. Look for examples of' wood which do not show the year growth rings.

Y. Go for a walk. Examine trees for domage to the bark and wood, and look
where branches are growing on the tree. Deaw a cross section of'
this tree.



Nome
How Otd Are Youf

Directions:
| Use a hand lens, examine o tree ring sample and then

e skebch what you see below. !

l. How many fings did you count

2. How old is your tree”?

3. When do you think this tree began to grow?

{assume that this tree wos cut this year]

Y. Was this tree already growing when you were born ¢
(9



5. If the tree was already growing, find the ring that represents
when you were born. Lobel this ring on your sketch .

6. Dia you discover both wide and narrow rinss?
What do you think caused the differences?

1. Did you observe any dark spobs?
What do You think caused them?

2000 /99 /280 /G770
Llll!l[llllllll'llll]_ll“lllll lnl:luu_l
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- How Oid s Chartie®

Directions:
l. Usin3 this sketich of an American chestrut tree cross

section, answer the questions below.

Begin counting the rings just below
(inside of ) the bark. bath yeor the
combivm. loyer of' cells (discussed on

p+ [T produces ore cel loyer of bark
(which you carmot see) and o tree
ring {which you can seel, Co, the
yurgest tree ring is the one thot you
see next o the tree s bark.

| How many rings did
you count?

2. How old is this
tree?

3. Find the place where the blight affected the tree. How old
wos the tree when the blighb first atbacked it ¢

Y. How old was the tree when it died from the disease?
(I this tree had not been affacted by the blight, it is
possible that it could have lived to be 600 years old)!

S. Label the ring on this tree when you were born. How old were
S| Y
you when the blight first affected the tree?

il
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‘ Leaves of Trees
N

What to know:

¢
%

Leaves have special characteristics that help us to identify each tree that
you see. Al leaves are either simple or compound. Simple leaves have one
leaf per stem. There are two kinds of compound leaves. Prnatiely compound
leaves have more thon one leaflet attached in alternate or opposite manner
along the leaf' stem, or peticle. qumatelq compound leaves have all leaflets
attached at one point on the petiole. This stem is atbached to the limb of é
the tree. Find this information ifiustrated on the teaf characteristics chart.

When you lock at the cubside edge of each leof’, you are looking ab the
leaf*'s special margin. Seme leaves have a very “smooth” adge; other leaves
have o 'wo\n‘" edge; and yet others hove o "toothed” edge. These edges
moy be further classified by whether they do or do not have lobes. This
information also appears on the leaf' characteristics chart.

Now look more closely ab the lower leaf' surface so you con find raised

“lines.” These lines” are veins which appear in three main cotegories:
poraliel, pinnate, and polmate. When all veins point in straigh’o lines equal \g)
distance from the main vein, it is called parafiel. I ol veins come from the Q/
main vein ab equal angle ond are somewhot paraflel with each other, it is
<alled pirnate. When all veins radiate out from one central point ab the
leaf sbem point of atbochment, it is called palmate. Gee the leaf @

characteristics chart.

What to learn:

&€

-

Words to learn:

To clossif y aoll leaves bq type, mcxrain, and vain structure. =
To wse this information to identif Y Pmerican chestrut leaves.

compound  lobe morgn palmate
paraliel petio!e pinnote simple
smooth toothed  vain

23




What to use:

leaf characteristics chart laminated leaves
freshly collected leaves hanrd tens
What to do:

[ Go outside to collect leaves of have students bring leaves from home.
The coltection should be as fresh as possible. Brins it bo closs in
reclosable plastic boss. ironed between woxed poper, of sealed
bebween plostic wrop.

2. RAliow the students to observe their leaves. Usin3 the Leaf
Characteristics chart, clossifyy them according to bype, margins, and
vein struchure. (Suesest‘non: MNoke o transparency of the Leaf
Characteristics chact or provide o copy of this chart o each child.)

3. Carefully exomine the following laminated teaves with your children:
g American chestrut, beech, horse chestnut, and Chinese chestrut.
Caution: lamination may disbort the characteristics of the
leaves. Use the information provided on the Leaf I To Chartie”
é octivity to help them distinguish between the laminated leaves.
=L Y. Complete the octivity "Leof & To Chartie.”

S. Now is o good time to use the laminated leaves ard discuss the
similarities/differerces between the American chestnut and
horse chestrut or Ohio buckeye. (Teachers: Please stress the
fact that o horse chestnut (buckeyel is not a chestrut!)

6. kvestigate leaves from your collection o find ony that fit these
descriptions.

Other things to do:
. Mentify the leoves wsing field guides.

2. Use leaves to moke rubbings, prints, and collages.

3. Glue collected leaves ontie Venn diagrams to illustrate the overlapping
leaf' properties.

Y. Use teaf rubbings to construct an American chestrut tree on a large
bulletin board. Add chestruts (which contain facts aboub these trees)
to the tree.

24



Leaf Characteristics
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s Leof o To Chorlie

Direcbions:
I. Write the lebter of the leaf' on the blank next to its description.
Description: Leaves:
American chestnub  commemmmee

simple pinnate leaf’
dimensions:  15-20 em. (6712 in. } long
Y555 em. (1.7-2.2 in.] wide

shape: long, slender, ond long tapered bip

margin: serrabied with sharp pointied curled teeth
smooth edge and bopered ab base of leaf'

other: thin when held up to light; bright green on
top with dull finish; lightier colored on botbom
lacks hairs between veains

Chinese chestovt oo e
simple pirnate leaf
dimansions: [4-20 em. (5.5 -8 in.) torg

5- T em. (2-2.7 in.) wide
shope: ovol and broader nearer tip B
margin: serrabed with small shallow pointied nen-curied teeth

smooth edge ond of'ten rounded ot base

other: thick dark green on top with o shiny finish; hairy along mid-vein

Beech e
simple pinnate leaf’
dimensions: 5 - 15 em. (2-6 inJd long
2.5 - 64 em. (-2.5 in.) wide

shope: wide with topered ends
margin: serrated with small shallow teath

smooth edge and topered ot base -
other: papery thin; light green in color with dul finish;  hoiry clong margin
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Arewer Koy

Leaf It To Charlie

Directions:
iR Write the letber of the leaf' on the blank next %o ibs description.
Descripbion: Leaves:
American chestnub SN W

simple pinnate leaf'
dimensions: 1S 20 em. (6712 in. ) long
4.5- 5.5 em. (1.7-2.2 in.J wide
shape:  long, slender, and long topered tip
margin: serrated with sharp pointed curled teeth
smooth edge and tapered ot base of leaf'
other: thin when held up to light
bright green on top with dul finish
lighter colored on bottom A
locks hairs between veins

Chinese chestnut  cooee G
simple pinnate leaf’
dimensions: 120 em. (5.5 % in.) tong
5= T em. (2-2.7 in.) wide
shape:  oval and broader neorer tip
margin: serrated with small shallow pointed non-curled teeth
smooth edge and of'en rownded ot base
other: thick dark green on top with o shiny finish B
hairy along mid=vein

Beech A
simple pinnate leaf
dimensions: S =[S em. (Z-6 in.] long
2.5 6Y em. (2.5 in.] wide

shope: wide with topered ends
morgin: sefrated with small shallow teath

smooth edge and tapered at base
other: papery thin; light graen in color with dull finish

hairq ak margin
e 2%




What to know:

A st is the fruit of some trees. Each nub contains o single seed inside of a
hard, shell-fike covering. The nut is sometimes covered by o fleshly coat
called o bur. This covering usually becomes hard ot maburiby. Representative
trae examples which show enclosed nuts include walnut, beech, and hickory
trees. The acorn from an ook tree, however, is an example of' a nub that is
only partially covered by o bur. Children commonly call this partial bur the
acorn's “cap.” In the case of the Amarican chestt tree, theee nuts are
enclosed within each bur. 1t is nob likely thati you will find a bur that is
unopened. However, if* you look inside of an open bur 4ou will be able to see
marks where the three nuts were attached to the bur wall. Bur coverings
have many diffarent textures. Some are smooth, some are fuzzy and shicky,
and others are spinecovered. The American chestnot is an example of o bur
that: is very spine covered.

The American chestrut seed has been enjoyed by people since colonial times.
From the mid-300 s, roasted chestnuts sold by street vendors were o
popular item. However, once American chestnut trees become infected by
the blight and died, the Quantity of nuts availoble for consumplion declined.
Both European and Oriental chestruts were mported in order to sokisfy the
demond.

The nuts of Amarican chestinut trees have always been part of wild arimals

diet, and therefore become part of the focdchain. These animals included
beor, deer, wild turkey, squirrels, birds, mice and the extinct passenger pigeon.

Wha‘b to learn:

l. To learn to recognize the bur and nut of an American chastnut 4ree.
2. To teorn the importance of the nub of the American chestrut tree as o
food source for pecple and animals.

Words toe learn:

bur nut sead
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What to use:
Burs and nuts from the kit. CAUTION:
THE BURS ARE VERY SHARP! Use
tongs o pick up the burs!
Nuts: American chestnut, beech, horsechestnut.
Lewis Leaf Chart posber.
Purchased mixed nubs (in the shell).

Whot to do:
1. Usin3 the background information and the postier, discuss the
characteristics of the nut and bur of the American chestrut tree.
2. Do the activity 'Going Nuts.”
3. Discuss the rut from the American chestrt tree as o food source.
Tasbe nubs, purchased {rom the store. I you by chestnuts From the
store, they will be the Luropean or Oriental variety.

Other things to do:

| Using mixed nuts {must be in the shelt) from a grocery store, classify them ~
by os many characteristics as possible.

2. Research the name of the nut, the plant 1% comes from, and where the
plont is grown.

3. Collect: and “or try recipes that use chestruts as an ingredient.

4. Find songs of poems that refer to tha chestrut.

5. Py the American Chestut and Wild Turkey game (see saction entitled
"Still more things to do . . .").

6. Collect ruts and burs from other trees; identify them.

Prerican chestrut

Ohio Buckeqe B
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Name

Going Nuts

DirectiOns:
(;_-;JZ . Use a hand lens to examine the American chestnut bur
and rubs and the other burs and nuts. Drow what Yyou

see.
£&' 2. List charocteristics of the American chestnut bur and
nut.

3. Now, look ab the other two samples. Draw each bur and
nut. List their charocberistics.

American Chestnut Beech Horsechestnut
Characteristics of bur Characteristics of bur Choracteristics of bur
Charactaristics of rut Charoctaristics of rut Characteristics of mut

3|
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Disease of an
American Chestnut Tree

What to know:
Diseoses are caused by bacteria, viruses, fungi and other agents. The
Americon chestnut tree blight: is caused by a fungus. The fungal spores are
tronsferred from tree to tree by birds, insects and the wind. Once the
fungus begins to grow in the cracks of the bark, it forms an orange colored
carker (blister) on the surface. Below the bark surface, thread-tke strings
grow in the vaseular tissue. This tissue is what allows waber ond mineral
nutirients o move from rocts to leaves and transfer of monufactured food
to obher parts of the tree. When the strings plug vascvlar tissue, the tree
begins to die. At ficst, only o few small branches show the effact of this
choking process; eventually the entire trae dies. Because the fungus is
prevented from growing below ground by obher bacteria, American chestnut
tree roots continue to send up new stem growth each year, even after it
has been abbacked. As a result of learning this, tree scientists cover small
cankers above ground with mud. One process to prevent the spread of the
disease is called mud-packing. However, to covar an entire tree with mud
packs is not practical. The chestrut tree fungus first arrived in the United
States in 1904, By 1950, the blight: spread across the natiral growing range
of the trea. Today, research to pravent the blight is being conductied in the
United States, thoughout Europe and in Orientel countrios. ,

(View the video “Biologicat Powerhause™ for more information on current research)

What to learn:

To learn what o £ Ungus is and grow one.
To iliustrate how the Ffungus damages an American chestrut bree.
o show the speed and distance of the spread of the diseasa.

Words to learn:
b\igl‘ﬂ; canker fungus mold mud packing
spores vasculor bundle
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What to use:

a slice of bread (Better resuits oceur_with bread not containing
preservatives.)

disposable pie pan, paper towel, plastic wrap

3 beakers or jors

3 celery stalks

red food coloring (mixbure: S0% water, S0% food coloring]

plasticine or modeling clay

What o do:
. Discuss what o fungus is and how it affects the Amarican chestnut tree
from the background information.
2. Do the fungus experiment, It s At Around Us”

A. Bt a wet (rot dripping) paper towel in the bottom of o pie pan.

B. Pace o siice of bread on top of the paper towel.

C. Cover it with plastic wrap. (Keep the bread moist)

D. Pt in o dark place for ot leost three days until mold begins %o

grow.
CAUTION: Kaep mold covered when not observing it.
Atthough rots harmfUl, be careful when looking ot the
mold.  Wash hands with soap and water if' you accidentally
touch it Try not to breathe or blow on the mold. You
could spread it into the air and get it into your mouth and
nosa.

E. With o hand lens, examine the mold for thin threads spreading over
the surfoce. These threads wil spread and twist in all
dicections, forming o sof't web. You will see threads with fttle,
dork round sacks on them. These sacks hold spores. Spore s
are the mold s way of making new cells.  When the wind or an
insect carries the spores to ssme damp food, they open and a
new thread starts to form. It conbinues to grow and a new
colonyg is formed.

F. Do the activity page after the mold has grown.
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3. Discuss whott o stem is and how the fungus effects this sysbem in the

American chestnut tree.

Y. Do the celery experiment, 'Up] Up and Awm."

A . Control- Set up o conbrol experiment. Cut
the bottom off o piece of calery. Place
it in o jar of beaker of' water to which
red food coloring has been added.

B. Test - Cut the botbom off o
secord  stalk of celery.
Also cut o notch about
& em. (6 in.) vp the stem.

Usina modeling clay to represent the
blight canker cover the notich. If' the
cloy does nob stick, you may need o dry
that portion of the celery. Place stalk
in jor of beoker of water to which red
faod coloring has been added.

C. Test 2= Cut the bottom off o thicd stalk of calery.
On this stalk cub three or more notches at
different; levels, cover each with o clay blight
canker. Place the stalk in a jor o beaker of
waber to which red Food coloring has been added.

D. For best resuits, set up several of these in early morning and make
observobions throughout the day. Qbserve one the next day.

E. Do the activity page when you observe the experiment.

S. Discuss the spread of the blight From the backgrouwnd information. Do
the activity sheets.

Other things to do:
[ Write to other states’ departments of environmental conservation to
find oub whots , if' anything, they are doing abouts the blights.
Z. Write to the research centers for information.
3. Do.sign a survey abovt the Pmerican chestaut.
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Fiight of the Blight

Directions: The solid line shows where R

the American chestrut tree originally
grew. List the states where the

rees grew.

NNNNN ST TR R TS S — =
EZWON ORI N ERN O NNUEWS
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Dicections: The solid line shows where American chestnut trees ~

grew. The dotted lines show the spread of the blight over ten

yeor periods. Using the key, lightly color these areas:
10 yeltow
1120 orange
1130 red
{40 green
1150 blve

Be sure bo color in
the entire area
outlined by the
dotted and solid tines.

. Where did the blight start?
2. When did the blight' reach where you live?
3. |n the natural ronge, were any states not affected by the

bligh‘b? -
3%
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lt's Al Around Us

Fungus is all around ts. It floats in the air of is carried to new ploces by animals.
If* the conditions are correct for o particular fungus, it will start o grow. The
purpose of this experiment is to grow breod fngus on bread. This growth is a
model of how the American chestinut trea fungus grows in cracks on the bark of
the Amaricon chestrut trees.

Directions:
. Drow a colored picture
showing how the bread looked
on the day you started your
experiment.
Date started

2. Draw a colored picture
showing how the bread looks
today.

TodoH s date

3. Look at the mold t'hrough
your hand lens.
Draw what 4ou see.
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Name

Up, Up and AWQﬂ

The “strings” in celery are called vascular bundles. They carry wober and nutrients
up the stem to the leaves. This same process happens in trees. The purpose of this
experiment is to observe the flow of waber up the stem when the stem is damaged
{rotched). This damage is the model of how the blight damages the Americon
chastinut trees. Try it for yourself and see what happers.

Directions:
. The day of'ber you set up the experiment, drow how the

celery looks in each beaker. Be sure to use color in Yyour
drawings.

Se—

Control Test | Test 2
Y|



2. Caref Ully remove one stalk of celery ot o time.
Observe how the red liquid has traveled up the stem.

Control celery” Make
a slice at |6 em.

(G in.d up the stem.
Usin3 colors, draw
what you see on the
celery cub surfoces.

Test |- Remove the clay. Sice the celery | em. below and above
the notch. Draw what you see. What do you think hoppened?

Test 2- Remove the cloy. Giice the celery | em. above
ond below the rotiches. Record your observations below.
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Pionting of an American
Chestnut  lree

What to know:
American chestout trees that you see today ore susceptible
to the blight. However it is expected that experimental
genebic research will prodice trees for the futire that are
rot susceptible bo the blight. Those seeds planted row will
become the trees neaded for cross pollinating with the
disease resistont trees currently being developed. They will
also provide new seed sources as older blighted trees prodice fewer vioble
rubs. Thus, the seeds of' today will become the trees of tomorrow, helping to
ansure future generations of Amarican chestrut trees. 1 is important to
remember bhat the American chestrut tree does rob self pollinate. That
means pallen from flowers on one tree cannot pollinate flowers on tha same
tree. Because of this, trees must be planted close enough togethar so that
the pollen can be easily transfarred from one tree to another by wind,
insects ond birds. his activiby is plarned for the spring semester.

What to learn:
. To plant American chasbnut seads
2. To record the growth of the seeds.

Words to learn:

bicdegradable blighted cross pollinabion
disease resistant genetic research girdling
resprout seedlings shade tolerant
susceptible tree probector tubes  vioble
What to use:

% clean milk cartions

gravel

potting soil

Y4 Americon chestrut bree seeds

43



What to do before chestnut seeds arrive:
|. Discuss reasons for planting American chestnut  seeds. Use information
provided in the What to know and other sections of this book.
Have students begin keeping a journal with nobes, measurements,
drawings and”er photos.

2. Collect one 2 liter (172 gol) poper milk carton for each nut 4o be
planted. Use clean water only, rinse oub cartons. Let cartons
air df't1.

3. Use o sharp peintied ohject (awl, large nail, or screwdriver]
punch eight (37 drainage holes (two (2] on each side)
along the bottom of the box at | em (172 in) as
indicated. To keep carton from disintegrating, place
them on plont troys with drainage channels or on flat
trays covered with grovel to collect excess water
that drains from the holes.

What to do when chestnut seeds acrive

and 1'T1 NOT READY !

If necessary, chestnut seeds may be stored
in a refrigerator for uwp to one (I} week.
Pace them in o sealed bag filled with moist
(hot saturated) sphagrum moss.
What to do when chestrut seeds arrive: |l READY !
4. Bt earth, potiting soil, or a mixture of both inte o large
bucket of in o plasticined waste basket. Add a small
amount: of’ water and mix until ot soil is dompened. Then
filt each milk carton with soil up to 5 em (Z in) from the top.
5. Pace one chestrut seed on its flab side on top of the soil in each carton.
Cover each nut with about 4 em ¢ .S in.) soil.
Abouti | em (12 in. of space will be left in the
carton. A thin layer of peat moss may be added on
top of the seil to help retain surfoce meisture.
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6. Water sparingly. Soggy soils may case the seads to decay. Once the
seads germinate, the saedlings (young plants) can alse be killed by
overly web soils.

What to do for Spring Recess:

Newty planted seads and seedlings can 90 wibhout

wataring for abaut two (2) waeks. Ensue that pots @

with seeds/plants are rot in direct sunlight and are

well watered the last doy before break. So. . . =

planting may occur ot any time after seeds become =

available. Seed delivery vsually accurs around March |,
What 6o do when Tronspbnting American chestnot seedlings:

When seedlings are about 20 cm (% in.) talt (usually about Four (1) months

old), they can be plantad in their permanent sie. The foliowing information

will be usefUl 4o you when selecting an optimat focation.

- American chestnut trees can be found in either wooded areas with
adequate overhead stn of out in the open. They can be quite shade
tolerant..

= The soil should be well drained, bub meist. Clay soils are not good
for growing Chestinut trees.

- Seedlings must be planted in groups of twe (2] or more as they are
not; self'-pollinating. The minimum space betwaen treas is U5 m (15
£6.) and tha maximum distarce s 12 m (40 £5.). OPTINUM SPACE
BETWEEN TREES IS € m (20 £4.).

What to do when bransplanting seadlings to outdoor environment:
|. Dig hole deepar and wider than is necessary so

root system can spread out. \'\
2. Remova grass (sod) in a 90 em (3 1) iy
diameber circulor area around the hole.
3. Carefully skt sides of milk carton so when
placed in hole the box can be easily
moved from root ball. Try to keep

the soil around the roots. Remembaer:
milk cartons are nob biedegradobie.
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4. Place the root system in the hole so
that the root crown is about 4 cm
(1172 in) below the original ground
surfoce.
5. Parctially fit the hole with soil. Tamp
down and dampen sail. Fill hole
completaly. Tomp down ganbly
with your foot. Water thoroughly.

What to do for seedling provection from animals:
Mice, robbits and deer are serious problems. They love the taste of your
chestnut trees almost as much as they do young apples. Plastic tree-
protector tubes are effective for protiecting yoing seediings against all
animals. gqntins twbes can be purchased ot garden supply stores; they will
probiect tirees from girdiing by mice or rabbits ond screening will protect
toller trees from deer. Count on it! If' animols ore present they will find
and damage unprotected trees. When the trees are older (abovt G years)
the pests usually cease to eat them. If o tree is eatien-off, don b abandon
it ib will cesprout. Chestnuts are very good at this.

Other things %o do:
I. Compare the journals of two types of trees, possibly using displays,
charts, Venn diagrams, or use othar woys to display information.
2. Continve to monitor the progress of the tree growth, if' possible.
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Some more thinss for
your students to do . . .

(provide addibioral octivibies i you can)

Survey youw parents, grondparents and other
senior cibizens to determine their knowledge
of the American chestrut tree.
Whrite letbers to other states (east of the
mississippi River} to discover what they are
doing abovt American chestnut tree reforestation:
keep a jounal of data collected; consbruct a map.
Moke a leaf collection.
Complete lbrary research on how brees are
used Cillstrote on a tree sithovettel.
Discover what animals use the American chestrut tree

for a home.
Write “poe‘b'tree ’

(Haiky, cinquains, diomante, freel. %“
Write Jingles about the Americon chestnut tree; sing them. $

Whrite ‘raps” about the American chestrut tree.
Collect recipes which use chestnubs’ cook and
have a feast.

Complete art projects
(colloges, spenge painting, other). %»
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The American Chestnut and Witd Turkeys

{Pdaptad From o laston by Peter Mirande)

This activity wos designed o help students understand the importance of the
American chestrut o bhe once aburdant turkey populations supported by ibs nub
<rops.

What to use:

Y chestruts (Eucopean’ for each student

[ tunch bag or other container for each student

Y4-6 hula hoops

2 pieces of rope

3 or mere colorful bandannas or sbrips of cloth
NOTE: The nunber of' hoops and length of' string depend on the size
of the playing flield since they are used os safety zones ot each end
of the playing field. Other svitable markers may be vsed to define
these boundaries.

Setbing: This is o gome similar to “Fox and Chickens ™. 1t should be played
oubdoors of in o gym. It hos been designed for a class of 25. Materials should be
adjsted to the number of actual participants. Set up the reom as shown below so
there is o saf'e zone ab each end with -6 fb. behind each zone.

Roosts
(sof'e bavenl

[ — e

What to do:
. Aek if any stidents are Pamiiar with chestnuts. Determine whether they
mean American chesbnuts or buckeyes. Uiscuss the difference and tell
them bhat the American chestnut was once an abundont tree and on
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imporbont food source for wildiifle (especiolly wild turkeys) and people.
Telt them that this gome is going to provide them with data to help
them understand how important the American chestnut was to tha
wildlife in the forest.

2. Explain the plaging field as Follows:
a. The inside of the hoops and behind the boundaries are places

where the turkeys are saf'e from predators.
b. One end zone is o roosting site for turkeys.
c. The obher end zone is the f eeding ground where
torkeys con find Rmerican chestnuts. % j@
3. Choose 3 students to be foxes (predators of the turkeys). = st
Give each fox an arm band to identif y them as
predators. Cveryone else is o wild turkey and wil
stort each round from the roosting site.
4. The object of the game is for each turkey to start from the
roost, cross the playing field, gather only one chestnut at a
time and return to the roost without bein3 captured b~1 a
fox. The foxes capture turkeys by tagging them.
The rules are:
- Foxes can enly hunt cutiside the safleby zones or hoops.
- A turkey con nob be captured os long as ab least one foot is
inside o sof'eby zone.

- Captured turkeys are oub of the gome.
- A fox may capture as many turkeys as it can bub must capbure

ot least 7 to survive.

- Orce a turkey has collected Z nuts, it is a surviver and can
ramain in the roost.

- A turkey can only gather one nub ob a time. This means it
must moke £ beips bo the ‘eeding ground ond back in
order to survive.

= 4 rounds of the gome will be played, each will last S minutes,
ot the end of which a tally will be made of the survivors.

Am‘ turkeys not coptured and nob in their roosting site with 2
chestnuts starved to death.
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5. Time should be allowed flor 4 rounds of the gome and predators may
change ploces with o turkey ot the end of each rownd. Before each
round, the Geacher should distributie a food supply into the feeding
ground. Each cound should start with the ollowing number of
chestnuts, foxes, ard turkeys.

Rownd | Z chestruts for each turkey plus 510 extra, 3 foxes, and

ol of the Surkeys.

Roud 2 Same rwmber as in round |

Rouwd 3 5-10 Pewer chestnuts than 2 times the nmber of

turkeys, 3 foxes and alt of the turkeys

Round 4 1O chestnuts, the same number of foxes and turkeys os

survived roumd 3.

6. At the end of each round, the data should be recorded on data sheets
similor to those in figure 2.

1. After the gome is played, provide each studant with the following:

- o copy of' the data table <F‘|3u‘e 2}

- a graph outline similar to that in figure 3, with the points on the y-
axis odjusted to otcommodate the daba coliected by the students

- insbructions bo plot the data ond drow a line connecting the points

- an explanation that the reason for the decrense in the number of
chestrubs ofber rond 2 ond 3 was that the chestnut trees were
dying due to o disease. s the trees died, the rumber of chestnubs
preduwced decreosed.

- instructions for the students to write a description of' the chain of
avents that took place os the chestrut trees “died out” during the
course of the gome.

2. Have students discuss bheir reports, providing them with details of® the
story of' the decline of the Aeericon chestnut and how the American
Chestrut Foundation is working bo restore it in the forests.




The American Chestnut and Wild Turkem‘s

Directions: Record the numbers os requested in the spoces below.

Round Number of' Number of Number of
Chestnutis Torkeys Foxes
Game begirning End of gome End of game
|
Z
3
y

Figure 2. Data collectied from the American Chestrist and Wild Turkeys gome.

Dicections: Hot the umber of turkeys” data collected above on the groph below.

Number

of

sUrviving

turkeys

Round Round Round Round
one two three Four

Figure 3. Survivina turkeys in the American Chestout and Wild Turkeul game.
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An P\mericon Chestnut
Crossword Puzzle

Directions: Complete the ~
crossword puzzie below. o
Learn more about Charlie 5
Chestnut and his Pomilxl tree. FRIn

F A I

Across Down
2 £ ungus discase | distonce around
tree Hrunk

3 how blight spreads from

tree to tree EY (f/ ?’) o ot o
Y tree on the rebound 2/41 (NS c :ng zr:: o wood sbem
S Punges d - ¢ Py

ungus disease = TErat % bols age of tree

T edge of leaf



Charlie Chestrut s Secret

Dicections: Help Charlie unscromble these
letters and find a Chestnut
reloted word.

| tnv -
2 rete -
3 flae - - e
Y ovugnfs - e
S5 gbihit -
6 kbra -
7T snhecttby -
3 siseeda - e e
9 wrgo - e
IO gienelsd - e e

M

Words

~



P\n P\mericon Chesbnut
Crossword Puzzle

Answer Keul
P\CFOSS DOWI’\
2. blight | girth

3. spore 2. bur

Y. chestnub 3. seedling
S. blight 6. tree
7. mar‘ain 3. ring

Charlie Chestnut s
Secret Words

P\nswer Keu‘
l. nut 6. bark
2. tree 7. chestinut
3. leof 3. disease
1. fungus Q. grow

S. blight 0. seedling
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Search for Words about

The American Chestnut Disease
Directions: Lok at the wordlist provided. Find each word in the

letber box. The word moy e up; down, diagonal; it

may read forward or backward.

-Z Axw JQFWOoOCIunZzN -l
—>0—QOW¥YIDZ—->>¥2ZZ
QOO0 A WHE+->NNY @ —
Zn=—Zxa>oocouno XN
DW>SYQUWaeNDDOWEa W >
LU dpd>0—-2>—000 - —
>O—ZunwaZS>-Iundo0d
X JOU—QW>n WOl >»>Z —
S—QOFFNOZNOOITWLZDD
—ZWUFTWOC—xXxO0OOO>Dmm
VDOONeEZEZEYO Lo —0nrwm
NneLWII oS QANV>A <O
SLuUuneIal— o<
YOOI WO xrxmoOo—-ZT OD I
OLAdxuwUyY - x0T >0x¥ 0>
XOWVM<nNIZexdZodD—~2D——unnw
OuwL 12T —qqIDHIZTIIZaq=
— WO - >X}XO0OZmU> >

Words to find:

ang
T3
Z2
O
D
o =
WO v
Z-Z Y
H = &
D OOH
)y =
o D
N o O =
NS b=
425
NET.H
S5AaLE
O = N )
Rnhan
1By
S8 0,
O
PR 2
<OWn=x
>oan
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Search for Words
about Leoves
Directions: L ook ab the wordlist provided. Find each word in the

letber box. The word Moy o up, down, diasonql; it
may read forward or backward.

HKCHBHEUHUHFYO
QSOLTHLLQWTCXT
MIMOOOQUOV I KH Z
FMPSMBOLPITWZS
GPODSUEMGSTMNT
JLUFAELTSBTEFW
DENFFOETAMLAPL
YGDLELLARAPHFH
NIGRAMHZNQEDSU
ETANNIPZVLYYNJ

Words to find:

COMPOUND SMOOTH LOBE

PARALLEL MARGIN LEAF

PINNATE SIMPLE

PALMATE PETIOLE
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about Trees
Dicections: Look ot the wordlist provided. Find each word in the

Search for Words

lebber box. [he word Moy go up, down, diagonal; it

may read forward or backward.
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hestinut blights os it offects the tree may
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rot be easy for you to see. However, whan leaves tum color before
the fall season and they fall, leaving bare branches, closer examination
may show other symptoms of the disease. You may fird orange splotches
on the trunk and small shootis (steras) may begin to grow upward from
around the bese of the tree. Color this picture.
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Words to learn . . .
Keq

(*) words from acbivities
{ro *) words from video

bark* covering of tree Hrunks ond
limbs oubside of the wood; sually
rough on older tissue, smooth on
young growth; outside of cambium
layer.

Boedh bork dsense  a fingus which

atbocks beech tree bark causing
death of the tree.

benoficial
wood wos used for rail fences and
furniture; the tree provided food
for wildife and for man.

biodegradable* material that breoks

down naturally in the ervironment.

biological _powerhouse the American

chestrut influenced the envirent
ment in many positive woys: took in
carbon dioxide, produced oxygen,
ond relecsed water to the atmos-
phere.

blight* o fungus which plugs the water
and food carrying vessels in the
American chostout trae; this
causes the tree to die.

usefl; American chestnut

Gl

bonsai * o special type of dwarf tree
caused by special trimming of the
roots and stems; planted in small

pols.

bobanist
speciolist in the understonding of
plants

a person who is trained as a

buc o fleshy coat which covers a b

sambivm* layer of cells betwaen the
wood and the bork; it produces
both of these tissves.

sonker" o blister-fike rough bark
section; may have orange spots
along the trunk of an American
chestnut tree.

cash crop any plont that can be
grown and then sold for money or
for exchange of goods; American
chestnubs may have been con-
sidered os a cash crop.



ciccumflerence* the distance os
measwed on the ovtside of o
crcle of rina.

sompound leaf™ o leof that has
main sbem or peticle with small
leaflebs extending from the sides
of the end.

cross pollination* o process where

pollen is transferred from a
flower on one plant to a flower
on on enticely different; plant of
the same species.

cross  sechion* the flat view of o
sbem bhat you can see when you
cub bhrough the cireunference.

crown® that section of a tree above
ground which bears leaves;
provides the tree with its
respective sithouattie.

diameter the distance from the edge
of a crosssection throogh the
center to the oppesibe edge of
the <ross-section.

disgase resistant* a plant, in this
case the American chestnut, that

hos the ability to prevent
diseases from infecting the body.
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distinguished o separate out due to a

T~
special set of circomstances; to
have special characteristics.
dormancy a bodw.. of efganism that is
-presently in o suspended stabe; o
peried of inactiviby.
Dutch _elm _disease o fi ingus disease
spread by a beetle; this disease
killed most ‘American Eim trees.
ecosystem the interactions of all living
th'mss with their envirorment
within o community.
fungus* on organism that gets its food
from other organisms; in the
-

chestout blights, the fungus gets
ibs food from the tree and kills
the tree in the process.

gene a biny structure which helps bo
poss characberistics (what things
look fike) from generation to
generation.

genebic research* investigations

that examine how characteristics
of an organism may be chonged;
chestnut researchers expect to
produce o blight resistant strain
of tree.



germinate the process where o seed
opens; o root comes aut; the seed
coat is pushed of ' when the

leaves come out.

gicdling* o condition whare the fungus
forms a canker which surrounds
the tree trunk; this stops all flow
of waber vpward and food down-
word in the trunk.

aicth*  the distance around the trunk
of & tree.

grain_lines* marks that you see in the
wood of cabinats, tablas, shelves
or other wooden ohjects.

growth rings*  circvlar fines that you

see when looking ot a tree stump
of end of a log; a light colored
ring next to o dark colored ting
represents one year of growth.

bybrid the combination of genetic
characheristic from one organism
with the same type of character-
istic of® another organism to form
a slightly different characteristic
in new of Fspring.

identification wse special features or
charactaristics to find the name
of' a structure or organism.

imported brought into the Uhited

States from another counbry.

solated set aside from the rest of a
group of orgonisms; not in conbact
- with a group of organisms.

knot* generally a dark cirevlar spet
found in the groin of' wood which
tells that a limb or branch
extended from the trunk of the
tree ot that point.

laminate flormica® a man-made
{synthetic) imitation of wood
which is glued to o lower quality of
wood.

life span the time from an orsanism s
birth until its death.

lobe* the extending strcture of o
leaf’; it may be pointed or round in
shape.

longitudinal section o lenathwise
ot through a log, tree trunk or

stem which goes from outside edge
to autside edse.

majesty regal or royal; awesome
tooking.

margin® the edge of a leaf
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mature of on age where the orgonism
has alt of the characteristics of
an adult.

mold* & type of fungus; an organism
which does not CalTy on p'hoto'
synthesis; these organisms consume
their host of once living matber.

mud-packing® covering bhe canker with
mud; bacteria and obher micro-
organisms found in the mud attack
and kil the American chestrut
fungus; not o practical woy to
destroy the fungus on every tree.

Nabive American* on individual who
has his/her origins in North

merican.

palmate* | a type of compourd leaf

where all leaflets extend oubward
firom an endpaint of the peticle
fke o hand with fingers; Z. o type
of leaf vein strcture where all
veins exbend oubward from the
petiole attachment point to the
leaf.

paraliel* a type of leaf' vein structure
where all veins run in straight
lines alongside the mid / main vein.

parasitic a situation where one
organism lives on and ot the
expense of ancther organism;
of bentimes the host dies in this
relationship.

petiole* the stem of the flattened
strocture of o leaf (blade) which
atbaches the teaf to the timb.

pinnate* | a type of compound leaf
where all leaflets extend along

the peticle in either alternate of
opposite orr‘onaemenb; 2.a type

of leaf vein strxcture where veins
extend from the mid/main vein ab

equcxl thles.

pollen the “grains” of genetic material
which move from the anther or
male part of a plont to the pistil
or female part of the plont so
that seed production may accur.

poltination the act of moving the
pollen grain from the male plant
sbructure to the pistil or female
plant strciure.

propagabion increosing the number of
of fspring.

prespec Yo increcse or to Sdm‘

prune* to cub off or shape by

Grimeming.
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range the distribution of natural area
where an organism fives.

favaged damoged or destroyed; no
longer locks like it did under nor-
mal circanstances.

resistance the ability to fight of ¥ or
prevent; £rom happening.

cesprout* the ability of an Perican
chestnut o send up new stems
with leaves surrounding the bose
of the dead tree trunk; looks tke
o bush.

seedling® o young plont which recently

emerged from a seed.

self-sterile o condition where trans-
fer of polien from one flower to
another flower on the same plant
does not result in Fertilization of
the seed.

shade tolecant® the ability of an
organism to live within the shade
its entire life.

sisni? icant very important.
sithovette® the outlne shape of on
arganism.

sinple leaf™ one leaflet attached to
the petiale.
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smooth margin® the edge of a leaf'
which lacks spines, teeth or fobes.

spores (fungus)* microscopic size
objects produced by Fungi which

- spread through the air; tke o
seed, they allow o new organism

to begin developing when they
reach proper growing conditions.

stigma the sticky tip-part of the pistil
(female flower part).

style the tube-like structure of the
pistit (female flower part).

susceptible* an organism which is oble
o be ensily atbacked by an
invading organism; the American
chestnut s barieracked) allows
for blight spores to enter the
Yissue and couse harm.

vexbure* the fed of a surface;
smooth, rough, sandy . . .

toothed morgin' the edge of & leaf
that looks like edge of o saw

blode.

Lraibs characteristics which moke an

organism look and act as they do.

tree protector tubes* plastic tubes

%o slip over American chestnut
seedlings to prevent animals from
browsing the lecves.



vascular bundle* the cell tissue in o
plant thot allows water to flow
from the root to the leaves and
the tissue that allows
manufactured food te travel to
obher parts of the plont, including
the stem ard roots.

vein* the structure you see on the
lower surface of a leaf* which
conbains the vascular bundle.

vefiflication that you are able to find
the same information again; you
confirm previously goined
infarmation.

viable* able to germination; able to
grow.

virtually in nearly all situabions.

vitkal so0 impartant that without this
other bhinas cannob hoppen.
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* %o use with their children. The Life and Times of Charlie

What else do | need to know . . .

Two video tape programs: The Biological Powerhouse and The
Life and Times of Charlie Chestovt are available for teachers

Chestnut is especially appropriate for children in grades 3-5. The
Biotogical  Powerhouse is more appropriatie as teacher background and
for upper grade chitdren.

Seed orders can be made ot ory time; sead delivery will only be made between
March | and P\pril 5. A special order form is included in this curriculum guide. Each
saed packat contains |0 seeds. When seed is in stock, turn around time from
request to receipb of order should only be o few doys.

Questions about the American Chestrt, Foundation can be obbained by writing to:
New York Stote Chopter
American Chestnut Foundation, Inc.
/o Buffale Museun of Science
1020 Humboldt Packway
Buffalo, NY 42|
716-896-5200

The American Chestruty Foundation, New York State chapber is pleased that you

are using bhis activity guide to help youngsters learn more about o tree species that
is on the rebound.

6T
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moro. books about rees . . .

A Tree Is Nice by Jarice Udry

Be o Friend to Trees (1914 by Patricia Lavber; HarperCotirs; NY
Freddie, the leaf by Leo Buscoglia

Horton Heors o Who

Importent Trees of Eostern Forasts by the Forest Sarvice (US Department of Agricuiture?
Noture (through scierce & artd by Susie Criswett (194); TAB Books: Blue Ridge Suremit, PA
Project Learing Tree (PLTY Activiby Guide (1987) by the Prnerican Forast Councl

project WILD € 1192) by the Western Regionat Envicormentat Education Council

Protecting trees and Forests (1990) by FelicityBrooks; EDC Plblishing; Tulsa, OK

The Givirg Tree by Shet Siverstein

The Last Forest (19730 by Laurie Giick: Young Readers Press, nc. (Simon & Schuster); NY
The Lorax by Dr. Svess

Trees (Rprit 1996); o speciol premier issve of Drogenfiy: o magazine For young investigatars;
National Science Teachers Rssociation; Nngupported

Trees of Your State (NASCO Nature Study Aids, Fort Atkinsan, W)
Whot Tree is That? by The Nationol Brboed Do~1 Foundotion; Nebraska Citu[. NE

= : g
Rs you teach the urit (or parts of the unit), introduwce these and
other special bocks that you are familiar with to help your children

-

Jain o better understanding about trees.
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Seeds for classroom use . . .

A #30.00 fee provides yo with A Tree On The Rebound activity guide with reproduchle poges
and Kt Moteriols with closs seb of vioble seeds for the first yeor. The fee includes newsletters
ond other educational correspandence. Pleose check if this i your first year in the program ().

Chestrut Seed Order Form

Name:

School:

Street:
City: State:
Work Phone #: - -

Number of seed packets requested:
0/pkt ———_ 20/pkt —__ 30/pkt

For succeseve yeors, on arrval fee of F10.00 is required to help defroy the cost of seeds,
newslebbers, ond postioge. Please state here () the rumber of yeors you have complebed this

prosrom.
*Remember: Trees must be permanently planted oubdoors

in groups of' two (2} or more as bheq are not;
self-pollinating. Themt must be planted no
farther apart thon YO feet. Pease plan
accordingly when ordering seeds.

Date seeds will be needed:

Zip:

(available between approximatiely Macch | and P\pr‘il 1S)

Send order to: New York State Chapter
American Chestnut Foundation, lInc.
(31 Californio Street
Williamsvitte, NY 14221

Tl
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Meet the authors . . .

* Don Birdd i  Scierce Eduator ab Boffato Stabe College and
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Institute Middie School, Springvile, New York. Barbara is invelved in
several environmental progroms, including those ot the Roger Toru'
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and Times of Charlie Chestinut.”

* Dionne Tiede teaches ot Sidwoy Elementary Schoot in the
Grond Yskand Schoot Distirict, Grand lstand, New York. Dianne is the
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Meet the artisbs . . .

* Jim Gielow i o seior Fire Acts major at Buffale State
College. He works os a graphic artist at Buffale State s Ferguson
Ranabacium, currently working on the viswals for the naxt in-hovse
produced program. Jim completes free lance assignments for individuals
ond groups.

* Kristina Laurendi i evolted in her serior year ot
Buffale State College ware she will earn a Bachetor of Fine Acts
degree in painting. In addition to completing free lance assignments of
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