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Introduction RESULTS AND DISCUSSION

Why should someone care about your question?

- Numerous studies emphasize the significant role of sediment decomposition and
vascular plants in driving higher methane emissions, which is crucial due to their
harmful effects on the environment, including global warming. This is because
“temperature directly affects development, survival, range, and abundance” (Bale et al).
A different study has also found that there is a correlation between photosynthesis and
CH4 production. An increased level of methane is found in more agueous environments
(Gunthel et al., 2020).

- However, one area that most studies do not look into is light intensity. Studying the
methane and carbon dioxide concentrations due to light intensity could give us insight
into the relationship between light intensity and methane production from micro-bacteria
(Yang & Chang, 1998).

| N e[z |0 VDAt dO@s your research answer?
| 68%8 - Higher light intensity reduces methane

A: Groundwater Inlet CH4 Emissions

20000

Figure 4 (A,B,C,D): These
10000 charts illustrate how varying
light exposure over a 24-hour
5000 period impacts methane and
carbon dioxide emissions from

the Groundwater Outlet and

C: Groundwater Inlet CO2 Emissions quundwater Inlet. Our flndl_ngs
40000 indicate that reduced light
levels correlate with higher

30000 methane concentration.
20000 A
10000 \(

A —— i

\ ; i /ﬁ/»’f’/ methyl groups from amino acids. Methane B: Groundwater Outlet CH4 Emissions Discussion: Our results show
/ _ poie Y/ S : : . . ' '
&»;" e .r.*_gl;“‘/ N production by methanogenic organisms is 3000 how a decrease In light

av;::c a PoC > B = ; f:‘5.4—_. CHy4 +CO "= — h ‘ ‘ : - I I l
s | R =~ affected by lower temperatures (Giinthel et AT L TS intensity leads to increased
T B al., 2020) o 2000 levels of methane. Carbon
ool : : . . dioxide however fluctuates with
nawon) Question: How does duration of light - N - light intensity. Thus, there is a
Figure 1: Schematic of methane and carbon dioxide cycling at a exposure aﬁeCt methane and CarbOn d|0X|de ~ 1000 I t . b t , I ht
wetland. (A) Carbon dioxide is consumed by plants through the process of ] ] o Sym— | = —. correlation etween Ig
ph_ot_osynthesis. (B) The_n, the plantg die and their o_rganic matter is either emissions : |ntenS|ty and methane and not
dized t bon dioxid d th th t d . . . . .
tane. G Tonparre s e it et mhoenes . oo Figure 3: Incubation Vial Set up with Soi USSR I an =

as likely with regards to carbon

Concentration (ppm)

Concentration (ppm)

o
N
g
[¢)
<
o
7]
m
3
£
5-'0 \
o
N
=
2 |O
T
N
=
3
=~ 0
V\se D)
i I
o
a3 @
'\)
=~ o
23
o
=
2]
a-h
23
o
n
L
Lll]
o

emissions, while lower light intensity
\\ '\ % increases methane formation by cleaving

IR

,d‘“" -

Il
ﬁl

l\l‘

Concentration (ppm)

Cmissions.(Figure adapted from USGS 2010y e e meane Samples. Image A displays soil samples o dioxide Wetlands have
from the Groundwater Inlet. The samples B Greunswaier Sullet GO Emissions . .
exnosed to 12 hours and 24 hours of light 20000 Increased levels of methane in

SAM PLE LOCATION AN D M ETHODS haE)/ing high am:unts of iro: (orangge shadier areas. Carbon dioxide
e __ 15000

e Gathered samples of soil from the groundwater inlet and groundwater outlet substance), which decreases methane g does not appear to correlate

e Put the soil under different light intensities (24, 12, 4, and 0 hours) production. Image B displays soil samples g e yth Methane in your

e Ran samples through the GC to see the methane emissions from the Groundwater Outlet. All of the Incubation experiments.

R T PEERSEETTE TURN oY samples have some iron p.resent The S Additionally, there s also a

4 : ; "’ ." f ( ;( z ((“ . i \,. ks ; . . ags

. Universitv of Marvland Ga B . possibility of  temperature

g Unlvéﬁéjty;-&fél‘ﬁafdc'df Course - Methods sample exposed to 24 hours of light has a °% 5 10 15 20 25 affecting methane.

: . / " high amount of green substance, which Time (days)
- Soi can be seen more closely in Image C. This @ 0Hours Light @ 12 Hours Light
— — — — d may be Cyanobacteria_ ® 4HoursLight @ 24 Hours Light
= — m e = Iron Oxide
_ FUTURE WORK
s s s s e Examine control (12 hours of light) data to understand discrepancy in data for methane production
l- l- l. e Add additional types of sediment, such as gravel and thicker clay, to further explore the role of soil in methane production
&GW Py e Look at isotopes to see abiotic and and biotic biological processes
Ry ouean e Repeat the experiment at different times of year to see if there are seasonal changes within the microbial community and the amount of methane they produce
Figure 3: Impact of Light Intensity on Sediment Composition. Four REFERENCES & AC KN OWLEDGEM ENTS
columns represent varying light exposure durations (0, 4, 24, and 12 Glnthel, M., Klawonn, |., Woodhouse, J. N., BiZi¢, M., lonescu, D., Lars Ganzert, Steffen Kiimmel, Nijenhuis, |., Luca Zoccarato, Hans - Peter Grossart, & Tang, K. W. (2020). Photosynthesis-driven methane production in oxic lake water as an
hou(;s). _In thte a?enci Ofrl:'?hts(o holurz)asa:nple 1 e)ihlt?llts' important contributor to methane emission. Limnology and Oceanography, 65(12), 2853-2865. hitps://doi.org/10.1002/In0.11557
_ _ predominant sediment, while Sample 2 displays a notable increase i} ) : " : o : : - _ : : ) )

Flgure 2 (A) Samples V\{ere taken frorr! the -SI’[.eS i ron oxide. As light intonsity incroases, iron oxide remains ngg,JS'.S?.,Mis(izi\srjgé.l-l\j.!_I._I(cjc?ingl.oﬁTfﬁcé?fp\evcr\::;c;rllrﬁceftglec;c;r:gle’tlr?;shc/l).rj gr%tvr\ml?]?;p&c.),ductlon and emission from paddy soil. Agriculture, Ecosystems & Environment, 69(1), 69-80. https://doi.org/10.1016/s0167-8809(98)00098-x

labeled with yellow pins. Site B has soil with grainier, prominent (0 and 4 hours), with a decline observed at 12 and 24 Butterfield, J., Buse, A., Coulson, J. C., Farrar, J., Good, J. E., Harrington, R., Hartley, S., Jones, T. H., Lindroth, R. L., Press, M. C., Symrnioudis, |., Watt, A. D., & Whittaker, J. B. (2002). Herbivory in Global Climate Change Research: Direct effects of

sand-like texture. The water level is very shallow, and hours. Notably, our findings indicate that lower light intensity rising temperature on insect herbivores. Global Change Biology, 8(1), 1-16. https://doi.org/10.1046/j.1365-2486.2002.00451.x
. : : : : correlates with heightened methane emissions, emphasizing the - . . . . .

fluctuates often. Site C has soil with thicker, clay-like | | ¢ ironmental implications of light sxposure on sediment dynarnics We appreciate the gu!dance and support of Dr. I?amelle Niu, Dr._Jay Kaufman, Professor James Fgrquhar, and Andr_ea Gpmez and the University of Maryland

texture. The water level is high, but fluctuates often. Golf Course. This project was run through the First Year Innovation and Research Entrepreneurship (FIRE) at the University of Maryland.



https://doi.org/10.1002/lno.11557
https://doi.org/10.1016/s0167-8809(98)00098-x

