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Presentation outline
• Mulch basics
• The case against mulch
• Case studies from MSU mulch trials
• Tying it all together



Mulch basics 
(aka the usual story)

• Mulch:
– Improves soil moisture
– Reduces erosion & compaction
– Improves soil temperature
– Reduces weed competition
– Improved plant establishment and 

growth

Chalker-Scott 2007 J. Env. Hort 25:239-249







Mulch volcano



Hot mulch





Does mulch always help? 
Response of green ash to mulch 

and planting depth

Arnold et al. 2005. J. of Arbor. 31:163-170.





ncare.gov



Does mulch reduce surface 
evaporation?

Gilman et al. 2012. Arb. & Urban For. 38:18-23.

Total
21.5 (3)
22.0 (3)

26.0 (2)
27.0 (3)



MSU Mulch Studies
– Landscape shrub study
– Conifer study
– Shade tree study



MSU Landscape Shrub Study



• 6 treatments
– No mulch 
– No mulch + weed control
– Pine bark
– Hardwood fines
– Cypress mulch
– Recycled pallets

• 12’ x 12’ plots
• Each treatment replicated 4 times
• All mulch applied to 3” depth

MSU Mulch trial



MSU Mulch trial

• Burning bush
• Goldflame spirea
• Java red weigelia
• Runyan yew (2)
• Golden globe arborvitae (2)
• Tardiva hydrangea
• Viburnum dentatum ‘Chicago 

lustre’
• Viburnum trilobum ‘Compactum’



Growth response





Height growth 
response

• Weed control 
increased growth 
relative to No mulch 
plots
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Height growth 
response

• Weed control 
increased growth 
relative to No mulch 
plots

• Mulches increased 
height growth 
compared to un- 
mulched plots

• Plants under cypress 
mulch grew less than 
with other mulches



Foliar Nitrogen





Soil moisture



Mulch increased soil moisture
2005 2006

Cregg and Schutzki 2009. HortScience 44:1419-1424



Weed control



Nutrient tie-up?2013: Mulch plots revisited





Mulch growth effect after 8 years



Conifer mulch study





Effect of mulch and irrigation 
on growth of Fraser fir

Cregg et al.  2009. HortScience 44:660-445



Mulch moderates fluctuation in soil temperatures

82oF

100oF

Cooling effect of mulch=18oF

Adapted from Cregg et al.  2009. HortScience 44:660-445



Does mulch 
always help? 

Modest effect on 
red maple

Gilman et al. 2013. J. of Arbor. 39:173-181.



Nutrient tie-up?



Nutrient tie-up?
Weed control improved survival



Nutrient tie-up?
Weed Mulch increased growth



Shade tree mulch study
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2012: Rainfall deficit = -331 cm

2012: A tough year for planting trees
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2014: Rainfall deficit = -71 cm



Mulch significantly increased 
tree growth



What about soil moisture?



Root and shoot 
growth of red 
maple and river 
birch five years 
after 
transplanting 

NULL = untreated 
CBP = biostimulant 
ACT = compost tea 
FERT = NPK 
COMP = compost 
WC = wood chips

Scharenbroch and Watson 2014



Tying it all together
• Preponderance of evidence shows 

mulch:
– Increases soil moisture
– Moderate soil temperatures
– Reduces weed competition
– Improves tree growth and survival



• Aesthetics





• Plant protection



String trimmer 
trauma





Questions?
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