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Overview Results Conclusion
The effects of location, and fertilizer on plant matter was analyzed with 70000- (¥ « We were able to investigate that there were visible differences in the elemental
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laser induced breakdown spectroscopy over 8 weeks on 3 different types s0000- 20401 955 composition of plant matter from common houseplants under different growing
of plants. Elements were observed to change by fertilizers while — ; ' conditions using laser induced breakdown spectroscopy
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locations did not show much of a difference. All plants with fertilizer ol B | — | w G » Unless the location of the plants had a drastic difference in environment, it is difficult
added showed a change in levels of K and N. Pollen can be o Al AW w LI B ‘ h_ to decipher if there is a geological difference between each plant
individualized under specific circumstances. There is not enough B R e S N T T . gﬂ 1000 ljs" * The plants placed in DODDS had no real observable change because the

environments were too similar and no stress was generated (similar light
patterns, same water source). Because Dr. Marsico’s house was more of a
bigger change 1t’s plausible the increase in sodium detected in her plants
are attributed to the increase 1n stress levels
* There 1s also the potential 1ssue of misidentifying peaks in the spectra as well.
T * Some elements seen 1n the spectra were excluded from the analysis due to
o | lack of relevance

research to confirm 1f plant species have unique elemental profiles.

Introduction

Laser induced breakdown spectroscopy (LIBS) 1s an instrument that
vaporization of small amounts of the target material. The light released

Figure 1: LIBS spectra example
Figure 1 1s an example spectra from a sample of anthurium leaf. From the spectra you can see the
abundance of Ca peaks, and a clear view of the oxygen peak at the 777 wavelength.

from the plasma excites electrons into higher energy levels, and as the B T Miricjs plants ﬂ  We were successfully able to see the growing conditions of some of the plants

plasma cools, the movement of electrons moving to ground state emits o o . o I reflected back in the elemental composition of the plant matter

wavelengths of light, corresponding to a particular element. Previous L _ B 002 g o i * The increase in C could be consistent with the increase in decaying matter

experiments showed that LIBS was capable of determining the : “I’"”“f 202029 o g 1 : I from the plants, as some were sunburnt and dropped their leaves

elemental composition of plant leaves to 1dentify spectroscopic markers = s : I : * The change in Na could indicate the stress level in plants

(Kunz, 2017) , as well as studying levels of metal concentrations in tree * Change in N, and K could be attributed to the respective fertilizers

stumps (Martin, 2007) . Pollen is significant in forensic science because o 1  Homogeneity 1s also an inevitable 1ssue that could explain the lack of a observable

it is a commonly found type of trace evidence used to link specific , L trends observed in the graphs. |

objects and locations. If LIBS 1s able to express that pollen does have Foa A N —— * It 1s near impossible to have a even consistency of each element

an individualistic elemental profile, there is a higher possibility that the S EEeE R O e throughout the whole sample. N

pollen sample can be connected back to a particular plant. This can be a - Average Intensity of Na in Orchid Pollen . We were able. to detect subtle d1fferences in the elemental composition from the

sienificant aspect used in forensics, to identify the origins of plant N — Rm 408 — | [ Rm304 | ‘— Marsico'sl plants d1fferent. growing factors, but there 1s not enough regearch done to con.cre’tely say that

matter found at a crime scene. - B o0 we can individualize e;ach plant. In terrps of for.ensws, th§ resea%‘ch 1sn’t enopgh to

The ooals of this research to determine if - 1 tc}cl)nilecli b?ck to a ipecnﬁc plant at a specific location due to 1ssues in homogeneity and

 different plant species have different elemental profiles - . 1' 1 o e o AR OTIRREE,

« the location of the plants played a change on their elemental R wam 1 1 = o o

composition i | 5 - e e Future Direction
* pollen can be individualized by their elemental composition C o ]  The environment factors in this experiment weren’t drastic enough to see a clear change in the
clements composition spectra, so making these more drastic could result in discernable changes
Fig. 5 Average Intensity of Na in Orchid Pollen  Homogeneity of each sample was a major factor that impacted the results, possibly better
- Average Intensity of C in Peace Lilies sample prep, such as grounding and making the samples 1n pellets, would be more efficient

Materlals and MEthOds - Rm 408 Rm 304 —— Marsico’s plants . Morlz reI;eaI;ch on ﬁn%iing accfrate paramegters C()uldp yieldl?aetter results with more significant

Plants (3):Orchids, anthuriums, and peace lilies. . | ‘ ‘ ‘ elements found using LIBS (could not find phosphorus at all)

Locations (3): DODDS room 408, DODDS room 304, House in s . Conc.h.lc.tmg this e.xperlment Wlth possibly ICCD instead of EC to compare our results are due to

: 12000 sensitivity of the instrument itself
llz/hlftl?etowzlz,)(j"]r s 202020 fertil; Tack?s 10-30-40 fertil; voo * Conducting this experiment but with flower petals to investigate if we can observe an elemental
CIUlZers (2). Jack's 2U-2U-2ZU ICTUlZCT, JAcK s 1U-3U-43U 1CTUZCT - e differences from different growing conditions
* 6 plants of each variety were placed in room 408, and 3 plants of each - - 103020 20-20-20 control 202020 10-30-20 Y2020 103020 control . 202020 - -
variety were placed in room 304 and the location in Middletown, CT. - - : ' ' 1 " ul 1 N _ REfe IFences
e After locations were determined, the plants WCErIc placed aﬂongside the i LE Lo b pLc LD oL pLM LN P8 pLL PLK 1. Kunz, J.; Voronine, D.; Lee, H.; Sokolov, A.; Scully, M. Rapid Detection of Drought Stress in Plants Using Femtosecond Laser-

inital week ~# Final week induced Breakdown Spectroscopy.

Wlnd:OW SIH’ or farther from the window accordlng to their hght . . Optics Express [online] 2017, 25, 7251 -7262. https://www.osapublishing.org/oe/abstract.cfm?uri=oe-25-7-7251
reguirements. D (accessed February 12, 2019).
4 . . lS cu S SlO n Martin, M.; Labbé, N.; André, N.; Harris R.; Ebinger, M.; Wullschleger, S.; Vass, A. High Resolution Applications of Laser-induced
* Each week, the plants were routinely watered, hole punched (3/4 inch

. . . . . . . . Breakdown Spectroscopy for Environmental and Forensic Applications.
hole punch), and pollen was collected from blooms. For the desired * FlgllI’CS 3 to 5 show the nitial and final week for each plant in the levels of average intensity of K in Flg 39 Academia [online] 2007, 62, 1426- 1432. https://www.academia.edu/33847646/High_resolution_applications of laser-
weeks testing fertilizer, the plants were watered weekly with its

the average intensity of Na in Fig. 4 for orchid pollen. Lastly the average intensity of Na in orchid pollen for inducedab;eikdownl_jpggtlf;SCOP.V_fOr_envimnmental_and_forenSic_applications
. . | . Fig. 5. The graphs are also labeled with location and the various fertilizers added throughout the project (ccessed Feoruary 12, 20 1)
corresponding fertilizer at % tsp in 1 gallon of water (3785 mL).
* To prepare the leaf samples for analysis, they were placed on a labeled

* From observing the graphs, differences can be seen, but it 1s difficult to establish any concrete trend lines
* All the graphs for the elements studied (Barium, carbon, potassium, calcium, oxygen, hydrogen, magnesium,
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