Proof of ConceptChestnuts oMoltke Ridge
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We are talking about edible chestnuts

Sweet Chestnut Horse Chestnut
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Tals on edible chestnut nuts. _ Two non-edible horse chestnuts in burs.

From Chestnut Growers Inc. http://www.chestnutgrowersinc.com/



|. Why Chestnuts?

AProfitable:

AEqually or more profitable than sweet cherry or hops.
A Profits up to $26,000 per acre per year possible.

AMSU economic analysis

Comparative Break -Even Yields at Full Preduction for the Chestnut Orchard to
Generate the desired Rate of Return with Varying Prices (30 year planning horison)
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WhyChestnuts

AMajor Import Crop:

AChina, turkey and Italy produce 70% of the world supply with
China producing nortbf 7 billon pounds in 2015 (apple
production in the US of ~10 billion pounds)

AU.S. chestnut production is less than 1% of total wprttuction.
AThe U.S. importe@20M of chestnuts in 2014
ADomestic production of guality nuts could replace imports

From:www.chestnuts.msu.edu
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Why Chestnuts?

AMichigan has most acreage and has a cooperative:
A~600-700 acres in Michigan growing shy of pelnds
At NP RdzZOUAZ2Y A& O2yOSYy (NI O Mighigany GKS a7
ANovel crops offer growers the chance to capitalize on new and underserved mark
Innovate, anddiversify
A Chestnut Growers Incorporated
ACoop that markets nuts for growers: growers receive at®ius0-3/Ib.
A Estimated cost to produce and harvedbaf nuts is $0.89
AA tree in 8 years can produce-30 Ibsper year- $30-100 of profit per tree yedt
ASells out each year in 1 to 2 months.

ChestnutgGrowers IncC.



Why Chestnuts?

AMichigan is home to several chestnut experts:
AErinLizotte MSU Educatog Specialty chestnuts and hops
ADr. Dennis Fulbright: Chestnut Orchard Solutions
ADr. Josh Springer: Easy Chestnuts
AMidwest ChestnutProducersCouncil
ADr. DanGuyerand MarioMandujano¢ Michigan State University
ARoger Blackwet] Chestnut Growers Inc.

Fi MICHIGAN STATE UNIVERSITY

MSU Extension

Midwest Nut Producers Council
Chestnuts

ORCHARD SOLUTIONS

EasyChestnuts.com (6))) CHESTNUT
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Why Chestnuts?

ACare and establishment costslatively low.
ARelatively little pruning, nuts fall to ground in October.

ATrees could live for 200 years+:
AA crop for the ! generation
AMajestic trees

AExcellent tree for wildlife like deer.
ATimber value

Is This the Perfect
Whitetail Food?




Questions?



ll. Why Here oMoltke Ridge?

Site requirements:

AWell drained relatively
fertile soil (sandy loam
with some organic
matter)

ApH range of 5.5 t0 6.5

APlanting on hills is better BEEEEE—=
than on flat land
ABetter water drainage
ACold air drainage

From:www.chestnuts.msu.edu
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Site requirements

A Chestnuts are v A
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§ Offshore wind ofMoltke Ridge on coldest night

4 Onshore wind uMoltke Ridge on warm day
during spring
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Proximity to Lake Huron causes south wind to develop on coldest ni



Warm spring dayonshore wind

Cold winter night offshore wind

Air movement is critical to keeping night time temperatures moderam



‘ o 2 Average Annual Extreme

Y i Minimum Temperature
1976-2005
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2016¢Low Temp: Location matters!

. 8901t =-3.3 F
= 940ft =-0.3 F
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2017cLow Temp Data: Temps over 0.5 mile
much different

Ocqueoc Twp

890ft =-12 F
« 940ft =-10 F
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Moltke Ridge is comparable to other fruit growing
regions but you must be near the top of the ridge!

Enviroweather
Weather-based pest, natural resources,

and production management tools

Location Lowest Temp 201  Lowesttemp 20162017 Lowesttemp 2017/-2018
Moltke 940ft -17.5 0.325 -10.5
Motke 8901t -19.3 -3 -12.1
Moltke 860ft NA Na -19.7
Ocqueo®65ft NA -16.4 NA
Hawks -25.6 -7.8 -16
EastlLeeland -22.9 -0.2 -6
Kewadin -13.3 7.6 -7.1
Old Mission -18 8 -0.7
Clarksville -12.9 2.4 -0.8

Leslie -22.1 4.1 -21.9
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| Michigan Average Annual Temperature(10 Year Running Average 1904-2013)
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. Data Courtesy: Michigan State University

Data Analysis Courtesy: Margie Bell
895 through 2013: Average Temp = 42.26 + 0.023*(Year-1894) (r-square = 0.73) Statistician, Clindata Services, Inc.



Projected Change in Frost-Free Season Lengtl
Period: 2070-2099 | Higher Emissions: A2

AConditions may get
better for chestnuts in
northern Michigan.

ALonger, warmer growing
seasons.

A Great Lakes act as heat
sink.

Data Source:
NOAA NCDC/CICS-NC

Change In Number of Days Per Year
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Same soll classification as orchard land neatr
Traverse Citg Emmet Sandy Loam

‘ BOIS BLANC I.

BEAVER I.

http://lwww.geographermiller.com/wp-content/gallery/old
maps/SoHAssociationsf-Michiganrl1954.JPG



WhyMoltke Ridge?

AMuch lower opportunity cost

ALand is about 5 to 10 times less expensive than on west side of
Michigan.

AMarginal yields of cash crops: Yietdsorn and soybeans
averaged 10u/acre and 2%u/acre respectively during the past
10 years in Presque Isle County (USDA, NASS).

ACattleranchingis threated by Bovine Tuberculosis




Questions?



l1l. Whatdid we do?

Planted 440 chestnuts fall 2017 as a proof of concept.
(1) Determindaf proven varietieof grafted chestnuts can be grovam Moltke
Ridge.

(2) Determineif forage crops can be harvested between rows of chestnut
trees¢ keep the land in production while trees are growing.




l1l. Whatdid we do?

APlanted Grafted European/Japanese Chestnut variates
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Scion Wood
from Known
Cultivar

Seedling RS
Root Stock iy

Chestnut tree in second summer since grafting



MICHIGAN STATE Extension

UNIVERSITY

Seedlings or grafted trees?

Scion

Seedlings Grafted trees
A Often Chinese A Almost exclusively
A Trees grown hybrids
from a nut A Selected for
A Genetically superior
different characteristics
A Variable bloom A Genetically
and harvest identical
A Variation in A Reliable

yields Rootstock characteristics
A Bear earlier

= e
From:www.chestnuts.msu.edu
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Orchard Cultivars and layout

Proven Main Cultivars Proven Pollinator Test Cultivar

Colossal -8 Labor Day -LD Mangoule - -

Bouche de Betizac - BB Precoce Migoule - BM Marayal - BN
Marsol -
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440 planted Fall 2017

N o e

Funding from USDASARE
and
Michigan DNR




Plant cover/hay crop May 2017




Install drip Irrigatiorg May 2017




Install drip Irrigatiorg May 2017




from deeduly 2017

Install protection




Dig holes and plant cover crqAugust 2017




Collect soll inocularg Sept 2017



