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Ecosystem Services

“The benefits people obtain from ecosystems”

(Source: http://www.greenfacts.org/glossary/def/ecosystem-services.htm)

Millennium Ecosystem
Assessment (MEA). 2005.
Ecosystems and Human
Well-Being: Synthesis. Island
Press, Washington. 155pp.
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Sapflow of hybrid poplar ( Populus nigra L. x P. maximowiczii A. Henry
‘NM6’) during phytoremediation of landfill leachate

Ronald 8. Zaksny Jr*, Adam H. Wiese, Edmund O. Bauer, Don E. Riemenschneider
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Former City of Rhinelander Landfill

1 A gravelly, mixed-soil cover, 30-60 cm deep, was
placed on the landfill in the late 1980s to function
as a cap

o

Poplars & willows were planted over portions of
the cover in 1999 for phytoremediation of landfill
leachate (834 trees hal)

7.8 °C mean winter daytime temperature
25.6 °C mean summer daytime temperature
144.8 cm mean snowfall

61.0 cm mean rainfall

C OO0 D

1863 mean annual number of growing degrees
days (GDD, 10 °C), with 544 occurring in July and
480 in August
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Depth  Texture

0-10cm Sandy Loam
10-13 cm Sandy Loam / Loamy Sand

Depth pH N (%) C (%) P K

0-10cm 479 0.18 241 31.2 106.6
10-13cm 4.51 0.12 1.31 254 59.7

Depth Cl Na Mg Ca Al
0-10cm 0.7 7.5 150.2 667.2 821.5
10-13cm 0.9 15.0 96.1 336.0 1137.9

0-10cm 129 7 2. 9 463 3
10-13cm  96.9 0.6 5.0 489.7 0.9

0-10cm 0.4
10-13 cm 0.8 00 11 34

*Except for pH, N, & C, all data are in mg kg!
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DN34

[toides x P. nigra)

(P. nig Y'suaveolens subsp. maximowiczii)
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Clone / Tissue
DN34

Branch

Leaf

Wood

NM6

Branch

Leaf

Wood

Clone / Tissue
DN34

Branch

Leaf

Wood

NM6

Branch

Leaf

Wood

0.7
2.6
0.3

0.6
2.3
0.3

Mn

65.1
376.2
65.1

33.6
231.5
15.9

50.1
47.4
48.3

49.8
47.2
48.1

Cr

1.2
5.5
1.0

51
3.2
0.0

861.2 4994.8
2074.9 13211.5
167.8 5386.4

700.9 4293.3
2045.0 10795.9
141.7 7770.4

Cu Fe

4.9 89.1
54 504.4
2.8 5.6

2.0 43.4
8.4 232.0
8.1 1.8

na
341.6
na

na
262.6
na

Co

0.6
6.4
14.0

3.6
5.4
12.2

7.0
9.1
14.6

4.1
6.5
5.7

Ni

4.6
4.3
3.0

1.0
9.3
4.3

1397.9 3392.3
4148.1 10047.2
1131.0 2411.8

1107.2 4545.8
4252.7 18591.3

915.2 1844.6
Cd Pb
0.1 5.3
0.1 7.0
0.2 6.0
0.4 5.8
0.2 10.1
0.0 9.7

94.7
205.1
245.4

348.0
314.1
325.2

Zn

41.1
139.9
25.6

43.5
169.4
19.5



Clone Hemicellulose | Cellulose Lignin Carbon

DN34 19.1+0.4 59.3+0.7 14903 48.3+%0.2
NM6 18.6 £ 0.3 596+ 05 14.1+0.2 48.1%0.2
Expected 16.4 1+ 0.4 576+0.6 164+04 47.3+%0.0
/4 R
/ N

Specific Gravity

DN34 0.363 £ 0.003
NM6 0.320 £ 0.007
Expected 0.340 £ 0.007
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Diameter Height Biomass MAI | Carbon MAI |
(cm) (m) (Mg ha'y?) | (Mgha'y?) |
12.0+0.4 14.8 £ 0.5 1.4+£0.1 0.7+0.1
18.7 16.7 £ 0.7 47+0.4 2.3

Expected 26.3 +0.6 14.0+ 1.6
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Additional Analyses

! Water Use Efficiency

] Evaluate stable isotope ratios within the growth rings of
landfill- & production-grown DN34 & NM6 to identify the
implications of phytoremediation on water use efficiency
& future deployment on water-limited sites

] Biofuels Conversion

(] Evaluate dilute acid (DA) & sulfite pretreatment to
overcome recalcitrance of lignocelluloses (SPORL)
pretreatments applied to landfill- and production-grown

DN34 & NM6 to evaluate their recalcitrance & subsequent
sugar & ethanol yields
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Conclusions

] ROTATION-AGE ECOSYSTEM SERVICES

[ In general, values were lower than those expected from
traditional biomass/bioenergy sites

J These data are important for establishing methodologies
for other long-term phyto sites

] REGIONAL PHYTO PROGRAM

1 Lessons learned will inform the development of our new
regional phyto program — especially with regard to
resources & logistics needed to collect the data

23
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Thank you!

Contact Information

Dr. Ronald S. Zalesny Jr.

Team Leader, Research Plant Geneticist

Phytotechnologies, Genetics, and Energy Crop Production Unit
U.S. Forest Service

Northern Research Station

Institute for Applied Ecosystem Studies

5985 Highway K

Rhinelander, WI 54501, USA

Phone: +1 715 362 1132
Fax: +1 715 362 1166

rzalesny@fs.fed.us ’
http://www.nrs.fs.fed.us/people/Zalesny
http://www.nrs.fs.fed.us/units/iaes/focus/ener

Acknowledgements |
| am grateful to the conference organizers for the opportunity to speak today.




