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Outline:

- bird nets

- stone mulch

- pre-emergence herbicide INSIDE tubes

- tests of shelter types

- how to protect multi-stem shrubs

- case studies: 

legacy sediments

multiflora rose

reed canary grass



Center-Hole Net Method

● Nets protect birds

● If neglected, nets tangle trees

Photos: Matt Gisondi
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Center Hole Net Method (Cont.)

● Initial Study: 

~75% less tree tangling 
- intentionally neglected nets

- limited sample size

● 2016-17: ~10,000 tubes 

checked for dead birds

appears safe for use

Center-hole 
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damage from tangling in net

Undamaged despite net still on



Vole guard Coarse stone mulch            2A modified stone

(used inside shelter) (has voids) (packs tight)

2013-17 Tests of Vole Protection Methods: 





4-Year Survival Rates
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4-Year Tree Heights   

2 inch



36” herbicide spot        20x2” 2A-modified  12x2” 2A-modified

2018: began second generation trials
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2018 Sites: Monaghan (n=40), Stroud  Preserve (n=50)         2019 Site: polo club (n=120)

36” diam herbicide
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2018 Sites: Monaghan (n=40), Stroud  Preserve (n=50)         2019 Site: polo club (n=120)



Research sites with 2A modified stone mulch

Site
# 

trees

%

surv

yrs

old

stone

diam.

pre-

herb

mow

/yr

prior 

veg soil H20 stone type

Weymouth 100 77 4 20 no none rcg wettish limestone

Lundale 150 89 2 20 no 3X rcg mixed limestone

Stroud 

Pres. 12“ 40 95 2 12 yes 2X forbs wettish shale

Stroud 

Pres. 20“ 40 93 2 20 yes 2X forbs wettish shale

Monaghan 50 92 2 20 yes >3X grass wettish limestone

polo 12" 120 94 1 12 no 3X grass well dr limestone

polo 20” 120 93 1 20 no 3X grass well dr limestone



2020: Stroud installed 60 acres w/ 2A modified

- we’re cautiously optimistic

- challenge: sites have reed canary grass

- we pre-treated RCG with herbicide spots

- we can use post-planting herbicide if needed



15” Stone Mulch: 

~$2.80/tree

done 1x only

No follow-up needed

Present in years 5-8

36” Herbicide Spot

~$7.70/tree     

for 2x/yr x 4 yrs

8 mobilizations

Neglected?

Survival/growth in 

years 5-8??

Costs of Stone Mulch vs. Herbicide Spots





Installation Details:

Site prep: mow grass short or herbicide (ex. RCG)

Planting: normal methods with shelter

Apply stone:  (all inexact)

12” diam x 2” flat (226 in3) =  ~20 lb

15” diam x 2-3” coned (406 in3) =  ~27 lb

20” diameter x 2” flat (628 in3) =  ~40 lb



Considerations for project management:

Consideration Herbicide Stone  

Chemical usage a concern avoids

Logistics/mobilizations numerous once and done

Funding in grant window challenging easy

Longevity short longer

Flood impacts avoids a concern

Sites with challenging access easy a concern

Cost $7.68/plant/4 yrs $2.80/plant/8+ yrs?



Using Pre-Emergence Herbicide INSIDE Tubes

Issue: invasives in tubes
○ Birds carry seeds

○ Invasives compete with trees

Source: FSU Ornithology

Oriental bittersweet in tube



Using Pre-Emergence Herbicide INSIDE Tubes

Tests of Snapshot TM INSIDE tree tubes

- intent is to prevent germination of seeds

- Apply before seed germ – for us, Feb/March

- easy task via custom shaker below

- First trial: 

- differing dosages – no effect

- problem: bittersweet germination in May

Photo: Calen Wylie



Rout TM : additional active ingredients

What a typical 

application looks like



2nd Generation Pre-emergence Herbicide Tests:  

Year One Results:  Growth
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2nd Generation Pre-emergence Herbicide Tests:                     

Year One Results: Survivorship
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Conclusions:

Oriental bittersweet in tube

Two applications per year -> no weeds thru August

Snapshot alone was sufficient

Appears safe for trees



Testing Three Shelter Types: 

Tubex Standard

Combitube Plantra Tubex

(vented) (vented)     (not vented)



Too rapid top growth: only an issue regionally?



Year 2

No S. D.
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Conclusions:

● no important differences through 2 years in our locations

● choose tubes based on other aspects:

- ease of installation, seating into soil

- burst feature is important

- flair at top of tube might matter

- price!   seems to change

● Also testing Suregreen vented tube (began 2020)



Fencing shrub clusters

Issue: survival of multi-stem shrubs

- not suited to 5’ tubes??

- 2’ tubes don’t protect from deer

● Protect from voles via “clean culture”

(2’ tubes allow use of herbicide)

● Protect from deer via 4’ fence

● Drawbacks: cost, floods



control – no fence welded wire fencing

mean height: 26 cm mean height 91 cm

Results in 18 months for silky dogwood:



Alternatives to welded wire fencing
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5’ tube for multistem shrubs? 2’ tube + cage for multistem shrubs



Informal trials of stakes:

● ½” round fiberglass

● untreated white oak/chestnut oak

● pressure treated mixed oak (lots of red oak)

● ¾” PVC pipe

● no profound insights

● we’ve switched to pressure treated oak



Can buffers succeed on legacy sediments?

Upcoming paper:  Survivorship and growth of seedlings on riparian areas with 

thick deposits of legacy sediment.   Goodwin Preserve, Chester County PA

Sweeney, Dunbar, and Dow 2018 (submitted to Restoration Ecology)



Can buffers succeed on 

legacy sediments? 

• Formal study: “yes”

• Dozens of non-study sites: “yes”

• Deep, rich soils are aids, not barriers

• Sites with legacy sediments removed

will be more challenging (wetness)

Photo: 5 year old tree on legacy sediment



Success in 

multiflora rose





Methods

initial clearing w/

forestry mower 



Methods

● typical planting

● broadcast Rodeo on 

invasives after 

regrowth

● seeded pasture mix 

(limed/fertilized)



Methods

Normal 

maintenance:

- 2x/yr herbicide

- 2-3x/yr mowing



2016 before work

2017 after work

(17 months later)



Success in reed 

canary grass



Success in reed 

canary grass

Standard approach 

works:

- 5’ tube

- 2x/yr herbicide

- 2-3x/yr mowing

- 2 yr old Chester 

Co site



Survival Rates for Current Methods:
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Do container seedlings outperform bare root stock?

Answer: Not under favorable circumstances.



Sweeney, B. W., S. J. Czapka, and C. Petrow.  2007.  How planting method, weed abatement, and 

herbivory affect afforestation success.  Southern Journal of Applied Forestry 31(2):85-92. 

Does planting method matter?  

Using dibble bar vs. auger to install 3x3x9” container seedlings

Answer:  Study found no significant difference



What does matter?  Sheltering and Maintenance

Sweeney, B. W., S. J. Czapka, and T. Yerkes.  2002.  Riparian forest 

restoration: Increasing success by reducing plant competition and herbivory.  

Restoration Ecology 10 (2): 1 - 9.




