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Strategies for Reducing Nitrogen Loss in the Landscape
  Geoffrey Njue, UMass Extension Sustainable Landscape Specialist

Nitrate nitrogen (NO3-) is soluble and moves through the 
soil rapidly and can be present in waters draining from the 
area. Excessive nitrate (NO3-) in drinking water can cause 
human and animal health problems. The quality of streams, 
rivers, lakes and coastal waters can be negatively impacted 
by nitrogen in drainage waters. High nitrate nitrogen levels 
in a freshwater lake or pond determines the species of blue-
green algae that blooms when phosphorus concentration 
is high and the ability of the algae to produce the toxins. 
High concentration of nitrogen in coastal waters causes 
eutrophication and low oxygen zones, also known as dead 
zones (loss of fi sheries and spawning habitats).  

Practices that can reduce the amount of nitrates in drainage 
water before it gets into surface water bodies include:

 Nitrogen rate management:  Avoid over application of 
nitrogen fertilizers. Use slow release forms of nitrogen as 
much as possible. For trees and shrubs in landscapes, ap-
plications of slow-release forms of nitrogen provide the 
most effi cient use of this nutrient because root growth and 
nutrient absorption can occur anytime soil temperatures are 
above 40° F. Slow release nitrogen fertilizers are preferred 
over quick release water soluble fertilizers because they 
provide nitrogen more slowly resulting to more uniform 
growth. They also have lower potential impact on the envi-
ronment

 Nitrogen time management: Apply nitrogen as closely 
as possible to the period of maximum plant uptake. The 
timing of fertilizer application will vary with the types 
of plants being grown in the landscape. For example, 
herbaceous perennials are best fertilized in the spring dur-
ing root and shoot growth. Trees and shrubs are best fertil-
ized in late fall, before the soil freezes, and early spring. 
Root absorption of nutrients is very efficient in late fall 

and remains so until soil temperatures approach freez-
ing. Nitrogen that is absorbed in fall will be stored and 
converted to forms used to support the spring fl ush of 
growth until plant-available soil N is accessed in spring. 
Fertilizer applied in early spring is absorbed by roots and 
is available for plant growth in the spring. A split applica-
tion may be benefi cial by applying half the yearly rate 
in early spring and the rest in late fall. Trees and shrubs 
should not be fertilized during times of drought stress or 
when they are showing signs of water stress unless irriga-
tion is available. Plants do not absorb nutrients without 
adequate water. Some fertilizers may also damage roots 
if water is lacking. See the UMass Extension fact sheet 
Fertilizing Trees and Shrubs, at extension.umass.edu/
landscape/fact-sheets/fertilizing-trees-and-shrubs   

 Constructed wetland treatment areas:  Constructed to 
temporarily hold runoff water before it gets into a surface 
water body. Nitrate N is taken up by wetland plants in the 
constructed wetland area. For construction of a wetland 
treatment area, refer to water.epa.gov/type/wetlands/re-
store/upload/2004_09_20_wetlands_pdf_ConstructedW.pdf

 Woodchip bioreactors: Woodchip bioreactors are a 
new option to reduce the amount of nitrate in drainage 
water. A wood chip bioreactor is a denitrifi cation bioreac-
tor that consists of a buried trench fi lled with woodchips. 
Denitrifi cation is the conversion of nitrate (NO3-) to nitro-
gen gas (N2) by bacteria living in most soils. The denitri-
fying bacteria use carbon in the wood chips as their food 
and use nitrate as part of respiration process, releasing 
nitrogen gas. The bacteria requires anaerobic conditions 
where there is little or no oxygen, hence the need to bury 
the wood chips. The drainage water is directed through 
the trench and the water rich in nitrates is intercepted in 
the bioreactor where the denitrifying bacteria remove the 
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nitrates from the water before the water gets into a surface 
water body. Woodchip bioreactors are used in production 
agriculture to remove nitrates from drainage water before it 
drains onto a surface body of water. It may have some land-
scape applicability for removing nitrates from water drain-

ing from a landscape before it reaches a surface water 
body. 

For information on how to construct a woodchip bioreac-
tor, go to artnsinks.apps.uri.edu/resources/factsheets/ISU-
ChristiansonFactsheet.pdf 

The “Best” Management Practices: Tree Inventories
     Rick W. Harper, Extension Assistant Professor Urban & Community Forestry, Univeristy of Massachusetts Amherst

Recalling that the Best Management Practice (BMP) 
companion publications are developed by the International 
Society of Arboriculture (ISA) for application by arborists 
and urban forestry practitioners to aid in the “interpretation 
of the professional standards and to guide work practices 
based on current science and technology”, we now examine  
Tree Inventories (2nd ed., 2013) by Jerry Bond.

Designed for professionals who manage the “Urban For-
est” (i.e. trees within public jurisdictions like cities, town 
or villages), this guide is developed to “describe best 
practices for developing and utilizing tree inventories.”  A 
tree inventory is described as a “record of attributes (loca-
tion and characteristics) of individual trees within a defi ned 
geographic area” with the “premise” for a tree inventory 
being that “trees are infrastructure, and should be managed 
as such.”  Tree inventories are described as being comprised 
of urban trees or sites (the features), location information 
(attributes), and a variety of qualitative and quantitative val-
ues, like DBH.  They are accompanied by an inventory re-
port (i.e. the tree inventory data) and ideally a management 
plan that details goals, objectives, budgets and strategies.

According to the Tree Inventories BMP guide, goals and 
objectives of the tree inventory must be properly defi ned 
and considered – with the most common objectives that 
often include the desire to determine the following about 
the urban forest in question: 

1) Population Size and Characteristics
2) Assess tree risk
3) Determine Maintenance Needs
4) Record Work History

This BMP guide describes many of the benefi ts associ-
ated with tree inventories, including: increased effi ciency, 
improved community relations, emergency preparedness, 
justifi ed budgets, comprehensive planting plans, improved 
pest response, documented actions and an increased un-
derstanding and appreciation of the environmental benefi ts 
of an urban forest.  Though these are all detailed individu-
ally, they are presented in the context that the “overarching 

benefi t of a tree inventory is that it gives the manager a 
chance to change the operation from a predominantly 
reactive position – always “putting out a fi re” – to a pro-
active position, where a signifi cant portion of daily work 
occurs within the framework of information, planning, 
and policy.” (p.8)

Though costs of the inventory are described generally as 
being categorized into three main areas (data collection, 
software, and maintenance), they are detailed individually 
to include: offi ce personnel, data collection equipment, 
computing needs, software type and compatibility, and 
data ownership.  Identifying what one’s actual needs and 
budget are and comparing them to the features of the each 
of these costs is identifi ed as the optimal strategy with 
which to move forward.  The guide includes a feature 
discussion defi ning and outlining the components of the 
publicly-available urban forest inventory analysis tool 
known as iTree (iTreetools.org; p.10). The guide also fea-
tures a reader-friendly table (Table 1, p.11) comparing the 
costs associated with data collection personnel options 
(i.e. volunteers vs. paid professionals).  

The BMP continues to further identify urban tree “inven-
tory types” that include: 

1)  Sample Tree Inventories – a small % (usually only 
3-10%) of the street section, blocksides, specifi ed mileage 
or area that provides an accurate estimate (+/- 10%) of 
the total street tree population.

2)  Partial Tree Inventories – a collection of urban tree 
data from a select neighborhood of the community or by 
tree attribute (i.e. historic trees).  

3)  Complete Tree Inventories – all trees within the urban 
forest or defi ned geographic limits.

Since inventories provide a mere a snapshot of the urban 
forest, this guide is quick to encourage the professional 
to consider if the inventory will be used as a continuous 
management tool, requiring routine updating and mainte-
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Robert D. Childs, Jr. (1954 - 2015)

We are sad to report the passing of  one of  our own. After battling cancer for nine years with grace, 
dignity, and courage, Bob Childs, 60, UMass Extension Entomologist, died peacefully on January 30, 
surrounded by the love of  family and friends. He is survived by his loving wife of  28 years, Deborah, 
and two sons, Andrew and Taylor. Bob was extremely proud of  his sons and considered them to be 
his good friends.

Bob graduated from Greenfi eld High School. He attended Greenfi eld Community College and then 
the Stockbridge School of  Agriculture where he earned an associates degree in Fruit and Vegetable 
Production. Bob earned his Bachelors and Masters degrees in Entomology from the University of  
Massachusetts. He remained at the University in a variety of  positions, spending the majority of  his 
career there as both an instructor for the Stockbridge School and an Extension Entomologist workng 
with the green industry in Massachusetts. Bob was a dedicated teacher and truly enjoyed sharing his 
knowledge with others. 

Known as “Bobby Bugs”, his love of  teaching was obvious to both college students and adults. He 
lectured extensively to various groups including tree wardens, arborists, foresters, landscapers, nursery 
owners and workers, and garden clubs throughout New England. He was a member the Horticultural 
Club of  Boston and served on the education committee of  New England Grows for many years. Bob 
enjoyed fi shing, kayaking, hiking, biking, camping, cutting fi rewood, tend-
ing his garden, woodworking, exploring the outdoors, and Friday night 
cards. Bob had a great love of  all things nature.

Condolences may be sent to Debby, Taylor and Andrew Childs, c/o UMass 
Extension, French Hall, 230 Stockbridge Rd., Amhest, MA 01003. In lieu 
of  fl owers, donations may be made to the Robert Childs Student Assis-
tance Fund, care of  Massachusetts Tree Wardens and Foresters Association 
(P.O. Box 326, South Hadley, MA 01075).

nance, or as a one-time information-gathering exercise.

The guide details the information typically found within a 
tree inventory, including the site information like the street 
address, and detailed location information including house 
address, geographic coordinates, GIS map location and/or 
tags used to identify specifi c trees.  Standard information 
pertaining to the trees themselves derived from a specifi c 
inventory may include species name, a variety of mea-
surements like diameter (DBH), height and crown spread, 
condition (good, fair, poor, dead) and rating of tree risk. 
Maintenance recommendations such as removal or pruning 
with the possible addition of a priority rating system are 
also regularly found in a standard tree inventory. Additional 

information including photographs, pest-related details 
and pictures may also be included to help further con-
textualize the state of the urban forest to the urban forest 
manager, and communicate the inventory to interested 
parties.

The Tree Inventories BMP closes with a fi nal chapter 
concerning quality of the data being collected from a tree 
inventory.  Urban forest managers are encouraged to take 
the necessary steps to ensure the quality and integrity and 
up-to-date state of the information that is being gathered 
pertaining to community trees.

For more information about the BMP companion guides, 
visit: www.isa-arbor.com       
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Extension Symposium: Pollinator Health for 
Agriculture and Landscapes, March 26, 8:45 am -
4:00 pm, Campus Center Auditorium, University of 
Massachusetts Amherst. Four pesticide contact hours for all 
categories and Applicators License.

Scouting for Early-Season Landscape Pests and 
Problems, April 27,  4:30 - 6:30 pm, Stockbridge Hall, 
UMass Amherst. Two pesticide contact hours for categories 
36 and Applicators License. 

Weed Walkabout, May 28, 5:00 - 7:00 pm, Arnold 
Arboretum, Two pesticide contact hours for categories 36, 
37, and Applicators License available. 

2015 UPCOMING EVENTS
For more details, go to UMassGreenInfo.org or call (413) 545-0895.

Best Management Practices for Minimizing Turf 
Pests, June 4, 8:30 am - 12:30 pm, Doubletree Hotel, 
Milford, MA, Four pesticide contact hours for categories 
37 and Applicators License available. 

Best Management Practices for Minimizing 
Landscape Pests, June 11, 8:30 am - 12:30 pm, 
Hadley Farms Meeting House, Hadley, MA. Four 
pesticide contact hours for categories 29, 36, and 
Applicators License available. 

Grassy Weed Identifi cation Workshop, Aug. 20, 
9 am - 3 pm, French Hall, UMass Amherst. Five pesticide 
contact hours for categories 36, 37, 40 and Applicators 
License available.

DATES FOR REMAINING 2015 INVASIVE PLANT MANAGMENT 
CERTIFICATION CLASSES

A2: STATE REGULATIONS PERTAINING TO INVASIVE PLANT 
 MANAGEMENT - March 19, 9 am - 3:00 pm, Milford, MA

A3: THE INVASIVE PLANT ISSUE AND INVASIVE PLANT 
 IDENTIFICATION - April 2, 9 am - 2:00 pm, Milford, MA

B:  DEVELOPING AN INVASIVE PLANT MANAGEMENT PROGRAM 
 April 23, 9 am - 2:30 pm, Milford, MA

 
Follow us on Facebook!

UMass Extension 
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