Mycoremediation for Watershed Restoration
Rubin, J.'"l J. Gorres!?, A. Ghalehgolabbehbahani'?,, S. Van Hook!'], H. Huber!'l, T. Berg!'l, & A. Dorrl!']

MycoEvolve' & UVM Plant & Soil Science Department!'4

Table 1 - .
R . Further research questions:
pyE—— Meth()ds Number of E. coli CFU's from medium level manure Could fungi with trinttic hvonal structure | ' density?
. . . ould tungl with trimitc al structure improve mat density
ropharia Greenhouse-based methods arew mats in 36 slurry before and after filtration by mesocosm mycelial o e | P >ty
rugoso - annulata * g mat and after exposure to buffered eluent How frequently do mycelial installations need to be replenished to
66-qu§rt bins of hardwooc_l chips, half and full, ‘emain active?
myce“a_ted and nonmyceliated. 10 Ibs OT mushroom - Can technology be developed that only uses eluent to successfully
spawn inoculated each yard of wood chips. The y ot E ol CEL 250 E. coli /100ml Slurry Eluent ‘ mitigate E.coli?
' I - OT C£.COIl S
manure slurry was filtered at 3 concentrations: low Mat inflow  Mat outflow  Solution outflow || Can nutrient release caused by fungal decomposition of woody
E. coli = 125 bacteria/100 mL water, middle = 250 "
: | _ ) substrate be mitigated by plant uptake?
bacteria/100 mL, high = 500 bacteria/100 mL; Average 11.5 1 0.66
influent was compared to effluent after 22 hr dwell Refe rences
time- Minimum 3 0 0 Dufour AP. 1984. Health effects criteria for fresh recreational waters; EPA-600/1-84-004; Washington
Bac kg ro u n d . La boratory-based Mmesocosm experiments . (DC): US EPA Office of Research and Development
compared E.coli concentrations after passing Miaximum 20 2 1 Gloss R, Kliminsky A, Patti M. 2011. Ecological risk assessment of pathogens in the Lake Champlain
PathOgenS and excess nutrients fIOW|ng from indUStry, through 100 g myce|ia| mats to those after mixing water basin.
: . _ _ _ The average of controls Hydro Cycle Engineering, (2014). Storm water Mycelium Filter Pilot Project. Madison County Soil and
agriculture, and wastewater threaten Lake Champlain’s | with mat eluent over five minutes. (DI water solution) 0.5 0.5 Water Conservation District Final Report. Pp 1-109
watershed health Beaches frequently .ClOSG .after heavy rains Maloney K, Jackson D, Conejo S, Turner R. 2018. Investigating the ability of mushroom mycelium to
due to E. coli levels > 235 COlOny fOrmlng units (CFUS)/ 100ml Res u Its reduce fecal coliform bacteria contamination in surface water. Bothell (WA): University of
water. Fungi’s primary role of decomposition happens via > Greenhouse  experiments  revealed  patch Washington-Bothell
; Py - u X | \' VY Newbury C, Weiland T, Bien K, Loizeaux E, Yang L. 2013. Examining water quality management on
myc?ellum. In myCOremedlathn, fu ngi degrade. or absorb colonization. (F|g1) 2 50 Error Bars' 95% C Lake Champlain through the lens of E. coli. Middlebury (VT): Middlebury College
environmental pOIIUtantS (-COtter 2014) Fungl deStrOy - LabOratOry-based experimentS' . Stamets P, Beutel M, Taylor A, Flatt A, Morgan W, Brownson K. 2013. Mycofiltration biotechnology
pathOgenS thrOugh mycellal ‘'sweat.’ ReSplrathn releases & Outfl lated. i hated ' g ted _ a for pathogen management. Fungi Perfecti, LLC
chemicals which denature microbes that die and contribute ! utiiow  plated, Incubated, an counte using ] 2.00 Taylor, A. Flatt, A. Beutel M. Wolif, M. Brownsen, K. Stamets, P. Removal of Escherichia coli from
carbonaceous mass to myCeliaI nets (StametS 2005) Coliscan Membrane Filtration kits indicated lower e synthetic stormwater using Mycofiltration. Ecological Engineering 78. Pp. 79-86.
. : Thomas, S.A, Ashton, L.M. Woodruff, D.L. Cullinan, VI. (2009). Field Demonstration of
E. coli counts than inflow (Table 1) 8 1,50 Mycoremediation for Removal of Fecal Coliform Bacteria and Nutrients in the Dungeness Watershed,

Washington. Final Report.
b Umstead, R.B. (2016). Development of Fungal Bioreactors for Water Related Treatment and

< There was no difference between E. coli | QA
concentrations after passing slurry through mycelial | 2 4 0o

E " Disinfection Applications. Master of Science in Biological Systems Engineering.
mats or addlng It to eluent. (Table 1 ) VDEC (Vermont Department of Environmental Conservation). 2017. Statewide surface water
< In a separate experiment, filter from mycelial mats 0.50 management strategy
was enriched in phosphorus and other bacteria. Ackn 0W|edgments
(Flg 2) ) 0-00 : We thank Dr. Guy Roberts of VT. Agriculture & Environmental Laboratory, Dana
' P ta |nOCU|atEd UnInOCLllated _ Bishop of Shelburne Farms,, Dr. Mia Maltz of CoRenewal, Tradd Cotter of
OVCos) ! qe F|g- 2 Mushroom Mountain, Ja Schindler of Fungi For the People, & Daniel Reyes of
of myceliation _ Myco Alliance, Dr. Margaret Skinner of Branch Out Burlington, Dr. Terence
+ Bradshaw & UVM Horticulture farm staff, Colleen Armstrong & Dave Heleba of
B- 8/13/2018 .1 (LOW) Co n CI us I o ns UVM greenhouse, VT Myconode and Valhalla VT.
‘ = "2 (Medium 1) e Stropharia rugoso - annulata may reduce E. coli in a2
== _ 3 ( Medium 2) ‘unoff. e
Yy 4 (High) | | UNIVERSITY
e Stropharia rugoso - annulata mats may not effectively of VERM ONT
Ob'ectives Rhizomorphic hyphae of King Stropharia filter water due to patchy monomitic hyphal structure. Tl
J e Mycelial mats may provide substrate for bacterial growth / 9 BRE E
e assess how King Stropharia (Stropharia rugosoannulata) fungi and increased phosphorus cycling -/\/b‘\
- . . . Basin Resilience to
‘;Oth m.yceI-|faI matls: e et mutrient evel e Mycelial mats may be reservoirs for microbes and N - Ervtrsene Eusmis
® determine It mycelial mats airrecCt nutrient Ccyciin :
y y g sources Of nutrients. ' N in the Lake Champlain Basm!

e assess Iif mycelial mats effectively reduce CFU’s of E. coli from

manure slurry e Questions arise concerning tradeoffs of Stropharia Further information
e discern if E. coli CFU’s drop when exposed to mycelial eluent rugoso - annulata killing E.coli vs. mineralizing nutrients Jess Rubin | Founder of MycoEvolve, Facilitator of
promoting E.coli growth. Vermont Myconode | yepeth@gmail.com |

Fig. 1 (802) 839 8286 | www.mycoevolve.net



mailto:yepeth@gmail.com
http://www.mycoevolve.net

