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Chestnut

“Redwood
of the East”
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Expected
Proportion
Chinese

1/2
1/4

1/8
1/16
1/16

1/16

Backcrossing

Cx A
F. XA
B, X A
B, xA
\
B, x B,
\
B.-F, X B-F,



Chinese x American - This cross produces an Fq

]

x American - This is the first backcross to the American and produces a Bq

B1 X American - This is the second backcross to the American and produces a By

By x American - Thisis the third backcross to the American

- 718 l and produces a B3
American

B3 “This is the first intercross
| and produces a BgF»

Each generation is inoculated with
blight fungus and only those trees with
the highest resistance are used to
breed future generations. The trees are
also visually inspected, and only trees
with the fewest Chinese characteristics
are selected.

X B3F5 - This is the second
] intercross and
produces a
\ B3F3

B3F3
This is the final intercross
and is expected to show a

high level of blight resistance
in forest test plantings




Three areas of research:

Blight-resistant Crosse_s between Am_erican _and Chin_ese

: Hypovirulence on Blight (virus on blight
Chunese to Phytophthora — black root rot
American B;-F,. b ~

Nuts from this
generation will be
planted back into
the forest and onto
mined land.




B USRS

= 050415/20]5.

e g o AR £ e H.&‘{yr: 80 " e b
y el . A ‘\l‘-S&L’tg“l i, ‘.:"\_.,\ w \ R







fy

T ARy -
EN‘K#& T2 RIS










Appalachian Regional
Reforestation Initiative (ARRI)

TACF and Several Universities



Chestaut Tree Planting in Kentucky
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NO SHELTER TREES

REP 1 REP 3
B,F, B.F, AMERICAN CHINESE
AMERICAN CHINESE CHINESE B,F,
B,F, B,F, B.F, AMERICAN
B.F, B,F, B,F, B.F,
CHINESE AMERICAN B,F, B,F,
REP 2 REP 4
B,F, B,F, B,F, AMERICAN
CHINESE AMERICAN AMERICAN B,F,
AMERICAN B,F, CHINESE B,F,
B,F, CHINESE B,F, B.F,
B.F, B.F, B.F, CHINESE
SHELTER TREES
REP 1 REP 3
CHINESE AMERICAN B,F, AMERICAN
AMERICAN B,F, B,F, B,F,
B,F, CHINESE B,F, B.F,
B,F, B.F, AMERICAN B,F,
B.F, B,F, CHINESE CHINESE
REP 2 REP 4
B,F, AMERICAN B,F, CHINESE
B.F, B,F, B.F, B.F,
B,F, CHINESE AMERICAN AMERICAN
AMERICAN B,F, CHINESE B,F,
CHINESE R E. R E. B E.

Randomized
Split-Plot
Design

with

four
replications




Rep 1
BZF3

AMERICAN =

BlFB
BBFZ
CHINESE
No peat peat

5 seeds of each stock type were seeded Iin each side
with either a Peat or No Peat Treatment



Backcrossing

Expected Chinese American

Proportion
Chinese
1/2
1/4
1/8

1/16

1/16

1/16

So we have
e seeds of:
F, x A Chinese
B, x A American
v BZFB
B, x B, =
B3,
B,-F, x B,-F,

B;-F;

\
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Soil Chemical Properties
between trees with and without shelters

Block | pH P K Ca Mg | CEC

BS

N —— cmol* kgt -------—---

%

Shelters | 5.8 30 |0.2|3.4a | 1.9 | 10

No

Shelters 22| 33 [0.2]2.1b | 2.0 | 10
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Chestnut seed Survival with and without tree
shelters across all five stock types at Glory.

Treat Survival
2008 | 2009 2010 2011 2015
__________________ 0/ —-mmmmmmmmmmmmmmmm
Shelters | 8la | /4a | 61la | b9a | 50a
NO

Shelters

Ave 72 | 61 o/ 52 44

Means within columns with different letters are significantly different at p<0.05.




Chestnut seed Helght with and without tree

shelters across all five stock types at Glory.

Treat Height
2008 | 2009 2010 2011 | 2015
_________________ Cm o o o o o o o o o o o o
Shelters 10a | 37a | bla | 53 a | 42a
NoShelters| 6b | 27b | 37b | 44b 250D
JA\Y/S 3 32 44 49 o4

Means within columns with different letters are significantly different at p<0.05.




Chestnut seed Height with and without
peat treatment across all stock types at Glory:.

Treat He|ght
2008 2009 2010 | 2011
________________ ot 1 S
Peat 8 29 41 47

No Peat 9 35 48 51

PAV/S 8 32 44 49
No significant differences!




Chestnut seed Survival for five stock types
with shelters and across peat treatments.

Type Survival (Tree Shelters)
2008 | 2009 | 2010 | 2011 | 2015
_____________ 0 N ——
Amer | /5b | 68b | 48¢c | 48¢c | 45D
Chin 93a | 93a | 93a | 85a Y0a
40 b
B,F, /8b | 63b | 48¢c | 45¢c | 34D
B.F, /5b | 68b | 53c | 48¢c | 40D
Ave 81 74 61 59 310,




Chestnut seed Helght for five stock types
with shelters and across peat treatments.

Type Height (Tree Shelters)
2008 | 2009 | 2010 | 2011 | 2015
____________ Cm e —

Amer 9 31 H1 57 36 b
Chin 13 44 56 49 34 a

= 11 39 Hh2 51 38 b
BN 9 37 47 59 28 b
BN 10 37 H1 H1 21D

Ave 10 3/ ol o4 41




Height (cm)

With Shelters ke

>
L
/
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L
/
”~
.
60
Treatment
American
= = = B1F3
= == = B3F2
40 _
# == === Chinese
20

2008 2010 2012 2014
Year



Without Shelters

—
g
: Treatment
%: 30 American
-G_J | - | |
=T B1F3
= m= = B3F2
= == == Chinese
20
IO

2008 2010 2012 2014
Year
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Hilly, Brown Sandstone Smooth, Gray Sandstone

BLOCK 1
B,F; - Seed B,F, - Seedling AMER - Seed CHIN - Seed
AMER - Seed CHIN - Seedling CHIN - Seedling B,F; - Seed
B,F; - Seedling B,F; - Seedling B,;F, - Seedling AMER - Seedling
B,F, - Seed B,F; - Seed B,F; - Seedling B;F, - Seed
CHIN -Seed  AMER - Seedling B,F; - Seed B,F; - Seedling
BLOCK 2
B,F; - Seed B,F; - Seedling B,F; - Seed AMER - Seed
CHIN - Seedling AMER - Seedling AMER - Seedling  B;F; - Seedling
AMER - Seed B,F; - Seedling CHIN - Seed B,F; - Seed
B,F; - Seed CHIN - Seed B,F; - Seedling B;F, - Seed
B;F, - Seedling B;F, - Seed B,;F, - Seedling  CHIN - Seedling

BLOCK 3

CHIN -Seed  AMER - Seedling B,F; - Seed AMER - Seedling
AMER - Seed B,F; - Seedling B,F; - Seed B,F; - Seedling
B,F; - Seed CHIN - Seedling B,F, - Seedling B;F, - Seed

B,F; - Seed B,F, - Seedling AMER - Seed B,F; - Seedling
B;F, - Seedling B,F; - Seed CHIN - Seedling CHIN - Seed
BLOCK 4
B,F; - Seedling AMER - Seedling B,F; - Seed CHIN - Seed
B,F, - Seedling B,F; - Seed B,F, - Seed B,F, - Seedling
B,F; - Seed CHIN - Seed AMER - Seed @ AMER - Seedling
AMER - Seedling  B;F; - Seedling CHIN - Seedling  B;F; - Seedling
CHIN - Seedling B;F, - Seed B,F; - Seed B,F; - Seedling
BLOCK 5
B,F; - Seedling CHIN - Seed AMER - Seedling B,F; - Seed
B,F; - Seed B,F; - Seed CHIN - Seed AMER - Seed
AMER - Seed B;F, - Seed B,F, - Seedling B;F, - Seed
B;F, - Seedling B,F; - Seedling B,F; - Seed CHIN - Seedling

CHIN - Seedling AMER - Seedling B,F; - Seedling B,F; - Seedling

Randomized
Split-Plot
Design

with

five
replications



BLOCK 1
B,F; - Seed B,F, - Seedling
AMER - Seed CHIN - Seedling
B,F; - Seedling B,F; - Seedling
B.F, - Seed B,F; - Seed
CHIN -Seed AMER - Seedling



Backcrossing

Expecta_ad
ool ¢ x A So we have
1/2 r, xa oeed and Seedlings
v Chinese
1/4 B, x A Amer
1/8 B, xA L B.F,
1/16 B, X B, B,k
} B3k,
1/16 B,-F, x B,-F,
J

1/16 B,-F,




































Nicholas Study - Soil Chemical Properties

Substrate | pH P K | Ca | Mg |CEC| BS
mg kg | ------ cmol* kgt -------- %
Brown 45b| 6b 10.33/12.9b|3.6b|13b| 28D
Gray |6.6a} 96a 10:40(9.5a(6.2al 8a [100a







Seedlings:

BBFZ
2 years old




BBFZ
2 years old







Chinese
.~ w2years old
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Chestnut seedling Survival for five stock types

Type Substrate
Brown
2009 2010 2011 2015
_______________ D o
Amer 100 a 100 a 77 ab 68 a
Chin 100 a 96 a 84 a 08 a
B, F, 100 a 72 b 88 a 56 ab
B,F, 100 a 70b 70b 35b
B.F, 89 b 68 b 68 b 30b
Ave 08 81 {7 51

Means within columns with different letters are significantly different at p<0.05.




Chestnut seedling Survival for five stock types




Chestnut seedling Height for five stock types

Substrate

Type

Amer 110 a
Chin _”J)(‘J A
B, F; 00 D
BZF3 20 C
B,F, 40 C
Ave




Height (cm)

2010

2012
Year

2014

Treatment

American
* B1F3

w— = B2F3

= == = B3F2

= == = Chinese




Chestnut seedling Height for five stock types
Substrate

Type

Amer
Chin
BlFS
BZFB
BSFZ

Ave




Height (cm)

Treatment

American

B1F3

B2F3

' B3F2

Chinese

2010

2012
Year

2014



IONS

Conclus






AMmerican
Chinese
BlFB

BZFB

BBFZ

Conclusions

After 7 years,

Brown Gray
68%0; 110 cm . *56%0, 56 cCm
63%0,:1:06:cCM. »:96%0; 30-cm
56%0, 86 CIT (5%0, 64 cm
35%0, 26 cIr 43%, 24 cm
30%0, 46 CIT 48%0, 33 cm




Chestnut
Survival
is similar
to other
hardwood
trees on
mined

land!

-,I'. by
»n o




Chestnut
Growth,

on these sites,
was not as
c00d as other

hardwood trees
on mined land.
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7 ydars old
Seed Seedling
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