



Revised <DATE>

Management Plan 

American Chestnut Germplasm Conservation Orchard (GCO)
<SITE>, <CITY/TOWN>, CT
CT Chapter of The American Chestnut Foundation (CT-TACF) and <PARTNER(S)>
OPTIONAL – Insert photo of the orchard, site, etc. 

Overview

A germplasm conservation orchard (GCO) is an orchard collection of diverse wild American

chestnut sources. In partnership with the CT Chapter of The American Chestnut Foundation (CT-TACF), this orchard would include sources primarily native to CT, though other sources could be planted as well.  A GCO generally contains 10 seedlings from 10 different mother trees (100 trees) per acre and is often planted over a period of one to several years, but can be scaled up or down as space and resources allow.  Most of these trees are started from seed, though grafted or transplanted sources may be used as well.  Finding new sources to plant can take some time, and therefore somewhat difficult to predict exactly how many seed will be planted each year.   As such, this management plan addresses activities in relation to where trees are in the process of typical germplasm conservation orchard progression, rather than outlining specific dates or expectations.  Annual meetings between CT-TACF and <PARTNER(S)> should be held in winter and will help to review the status of the project and also provide a mechanism for planning the upcoming year’s activities.

Successful orchard management tries to mitigate the major sources of mortality for the nuts and trees planted.  These include but are not limited to:  rodents, raccoons, turkeys, and bears eating the nuts; voles, mice, and deer eating bark or twigs; drought stress; competition from weeds; standing water; insect infestations; and mowing over trees.  Trees that are well nourished and watered respond better to most threats than trees that are stressed.   Successful orchards respond well to simple management practices, as outlined below.  In addition, accurate labelling, record keeping, and data collection are of great importance for tracking and future use of the trees for scientific purposes.  
Orchard Contacts
<Partner Administrative Contact> (if applicable): NAME – PHONE, EMAIL 

<Partner> Orchard Manager (if applicable): NAME – PHONE, EMAIL
CT-TACF Volunteer Orchard Manager (if applicable): NAME – PHONE, EMAIL
CT-TACF Volunteer Science Coordinator: Jack Swatt – (203) 592-4686, jswattchestnut@gmail.com 
TACF Regional Science Coordinator: Kendra Collins – (802) 999-8706, kendra.collins@acf.org 

Suggested Layout

A blocked layout that keeps genotypes together is recommended.  This is the simplest way to keep sources clear.  A wide buffer between blocks allows for good pollination access.  With this design, orchard managers will need to resist the urge to plant within the buffer rows, especially while trees are small.  It is also important that any replacements are only made with the same genotype.

A six-block example:
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Basic Management Strategies (Keep or delete bolded/italicized strategies as applicable)
Vegetation management: mowing/brush hogging/ weed whacking/hand-weeding and 3’ x 3’ competition mats/landscape fabric/mulch/mulch over landscape fabric/herbicide
Predation protection: 18” plastic tree shelters (Tree Pro, Plantra, Tube-x, Blu-X) OR 6” metal cylinders OR hardware cloth cages OR <OTHER>, 8’ woven wire/nylon mesh/poly mesh/ electric deer fence
Fertilization: water-soluble (Miracid), slow-release (Osmocote – Indoor/Outdoor, or similar), granular (10-10-10) applied once per year in early spring.  Follow instructions for appropriate application rate based on the size of the trees.
Water: hose on site/drip irrigation system/pumped from nearby pond, stream, etc./trucked in with a portable 55 gallon drum, when needed/provided by the fire department, when needed/<OTHER>
Labeling: write tree numbers on tree shelters with a paint marker (Sharpie will not last)/write number on tree with timber crayon (once large enough)/label stake/aluminum numbered tags on each tree/stake/ <OTHER>
Management Activities (Keep or delete bolded/italicized activities as applicable, or add your own.  Once appropriate activities are outlined body font can go back to “normal” – bolding/italics are just to highlight options.)
Year 1: Year of Planting
· Install deer fence.
· Mow/brush hog/clear/apply herbicide and till/prepare planting area OR auger planting holes OR mark planting locations OR <OTHER>.  Install landscape fabric.
· Plant into freshly prepared rows/spaces.  Planting will be done in the spring/late spring/fall with nuts/containerized seedlings/bareroot seedlings, in collaboration with CT-TACF.  A sterile planting mix (<TYPE, if specific recommendation>) should be used for direct seeding to provide a weed-free germinating environment.  Forest soil should be incorporated into the planting holes to introduce beneficial mycorrhizae (for planting in fields, not necessary on recently cleared forest land).
· Protect each seed/seedling with a plastic tree shelter/metal cylinder/hardware cloth cage/<OTHER> sunk 2-4” into the soil.  This helps protect against voles and other small animal pests.  Install landscape fabric/a competition mat/spread mulch down each row OR around each tree shelter.
· Set up drip irrigation system.

· Predation protection: Once/month monitor the deer fence line for any damage and make repairs as needed AND/OR walk through the orchard looking for any signs of predation. (For electric deer fence) Check and reapply bait cups and monitor voltage as needed.  Ensure that tree shelters are in place and sunk into the soil to prevent stem and root predation.

· Fertilization: water-soluble (Miracid), slow-release (Osmocote – Indoor/Outdoor, or similar), granular (10-10-10) applied to root-zone.  Fertilizer should be should be applied at rate recommended on packaging, based on caliper of trees.
· Vegetation control: Weeds will be the most aggressive the first year after tilling/clearing/planting.  

· Hand-weed within the tree shelters at least twice over the course of the season.  Monthly hand-weeding of shelters can be helpful during the first growing season.

· Mowing/brush hogging/<OTHER> should be done between rows at least once/month.

· Vegetation closer to the trees and landscape fabric/competition mats/mulch/herbicide zone should be weed whacked or mowed with a smaller mower at least once/month. (If applicable.)
· Vegetation along the fence line should be mowed, weed whacked, or sprayed with herbicide at least twice/year (mid-summer and end of the growing season) to help maintain the integrity of the fence.

· Water: Water is most important during the first growing season.  The decision about when to water will depend on several factors - the amount of rainfall, drainage of the soil, ambient air temperature, etc.  As with any new planting, if there is not a good soaking rain every week or two, the orchard manager should check on the trees and determine if watering is needed.  As the orchard manager gains a better understanding of the site and how chestnut grows on it, this decision will be easier to make.

· End of first growing season: 

· Collect height and mortality data.  Contact the Volunteer or Regional Science Coordinator for a data sheet or with any questions.
· Make sure all tree shelters are sunk into the ground.  This should be done before the ground freezes and/or before the first snow fall.

· Re-label all tree shelters/stakes with paint marker (NOT Sharpie)/ensure all tree tags are still in place and replace or re-attach any that are missing.
· Mow/weed whack/herbicide and hand-weed all trees and fence line one last time.  

· Check the deer fence for any holes, sags or other issues and make repairs as needed.  The fence should also be checked at least monthly during the winter.
· Year 2 - 10+: Second growing season and beyond
· Predation protection: Monitor the deer fence line for any damage and make repairs as needed AND/OR walk through the orchard looking for any signs of predation. (For electric deer fence) Check and reapply bait cups and monitor voltage as needed.  Ensure that tree shelters are in place and sunk into the soil to prevent stem and root predation.  At a minimum do this at the beginning and end of each growing season, though it is recommended that the fence and shelters be checked once/month.

· Fertilization: water-soluble (Miracid), slow-release (Osmocote – Indoor/Outdoor, or similar), granular (10-10-10) applied to root-zone in early spring (as soon as ground can be worked, or by mid-May).  Fertilizer should be applied at rate recommended on packaging, based on caliper of trees.  (NOTE: Osmocote/Miracid is a great option when the trees are small, but can become expensive, and difficult to get the correct application rate, as they get larger.)
· Vegetation control:  As the trees grow, they will begin to shade out competing vegetation.

· Hand-weed within the tree shelters at least twice over the course of the season, making sure one of these times is towards the end of the growing season.  

· Mowing/brush hogging/weed whacking /<OTHER> should be done between rows at least once/month. OR Herbicide application should be made at least twice/year – once in the early summer and again towards the end of the growing season.  Please follow instructions and application rates supplied by the manufacturer.
· Vegetation closer to the trees and landscape fabric/competition mats/mulch/herbicide zone should be weed whacked or mowed with a smaller mower at least once/month. (If applicable.)
· Vegetation along the fence line should be mowed, weed whacked, or sprayed with herbicide at least twice/year (mid-summer and end of the growing season) to help maintain the integrity of the fence.

· Landscape fabric/competition mats/mulch should be checked once each year and repaired or replaced as needed.

· Water: The trees should become better established over time. When conditions call for watering, start with the youngest trees.  If 2nd or 3rd year trees are showing signs of drought stress they could be watered as well, but this should not often be necessary.

· End of the season: 
· Collect height and/or diameter measures, as well as mortality data.  Contact the Volunteer or Regional Science Coordinator for a data sheet or with any questions.
· Make sure all tree shelters are sunk into the ground. 
· Re-label all tree shelters/stakes with paint marker (NOT Sharpie), OR (if trees are large enough) label tree trunks with timber crayon)/ensure all tree tags are still in place and replace or re-attach any that are missing. 
· Mow/weed whack/herbicide and hand-weed all trees and fence line one last time.  

· Check the deer fence for any holes, sags or other issues and make repairs as needed.  The fence should also be checked at least monthly during the winter.
· Some trees may need the original tree shelter replaced as they grow larger.  If/when this occurs, check in with the Volunteer or Regional Science Coordinator to determine if a shelter is still needed and/or the best replacement option.
Pollination and Harvest
As genotypes begin flowering, they may be used for transgenic diversification or other crosses of interest.  Please contact the Volunteer or Regional Science Coordinator to determine the need for pollination, and plan for lining up the proper resources.  Chestnuts start flowering in June, with full bloom coming in early-mid July.  For controlled pollinations, flowers are typically bagged in late June or early July, pollinated 10-14 days later, and harvested in late September or early October.  Pollination requires working directly with the flowers and is typically done from a ladder or bucket truck, though small trees may be pollinated from the ground.  As more trees begin flower the potential also exists for harvesting open-pollinated nuts.  These may be used for TACF science programs, eating, or both.

Blight Control Measures
As wild-type American sources, the trees in a GCO are not expected to have any blight resistance and blight will eventually move through the orchard.  Main stems will be killed over time and should be allowed to re-sprout.  There are some methods that could be used to try to keep them alive longer.  Mudpacking can be used and is most effective if cankers are caught early.  Assessing the trees for blight annually (or more frequently), so mudpacking can be planned for, is helpful.  Hypovirulence treatment is also a possibility, though not currently widely available.  The Super Donor strain developed by the University of Maryland is being tested at West Virginia University and expected to be made publicly available in the future.

Optional Attachments
Any of the following may be attached to a PDF version of this plan at the discretion of the author:

· Soil survey map of the parcel

· Soil test results

· Orchard map

· Agreements –  MOU, Orchard Agreement, etc.
· Maintenance checklist

· Other
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