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Introduction

3

3

Biological nitrogen fixation (BNF) —
diazotrophic bacteria converts
atmospheric nitrogen into ammonia
BNF 1s essential for synthesis of amino
acids, nucleic acids, amino sugars and
vitamin B coenzymes (Lee, 2023), and 1s
beneficial for soil health, plant nutrient
content, and ecosystem function
(Mahmud et al. 2020)

Clovers and Black Locust trees are
nitrogen-fixing plants on Randall’s Island,
host nitrogen-fixing (Rhizobia) bacteria
on their root nodules (Jennings, n.d.)
The purpose of this experiment 1s to
determine how the presence of
nitrogen-fixing plants impacts
biodiversity

We hypothesize that areas with
nitrogen-fixing plants will have increased
species richness compared to those
without because of soil nitrogen’s
beneficial effects

We will be sampling from three different
sites 1n the Freshwater Meadow with
various nitrogen-fixing clover densities,
and from two sites 1in the Urban Forest
near a Black Locust tree

Methods

d 30 samples were collected from the

Freshwater Meadow and Urban Forest
using 2mx2m transects, then stored 1n
ethanol and refrigerated at -20°C.

DNA was 1solated using a centrifuge,
lysis solution, silica resin, and wash
buffer.

Isolated DNA was amplified using PCR
and an rbcL primer.

PCR products were analyzed by gel
electrophoresis.

DNA Subway 2.0 was used to identify
species using BLAST, create a MUSCLE
alignment, and generate an NJ PHYLIP
tree.

Figure la/1b/1c/1d/1e/11 Gel
Electrophoresis results
Results of all gel
electrophoresis tests. Fig. 1a
was taken on January 12th,
Fig. 1b on February 11th, Fig.
1c on April 20th, Fig. 1d on
April 8th, Fig. 1e on April
20th, Fig. 1f on April 20th

Figure 2: Untrimmed
Multiple Alignment Created
by MUSCLE. These are
sequences of results
illustrated by the MUSCLE
program. This 1image shows
~350 bp of sequence
conservation, with the color
demonstrating different
nucleotides. In both the
sequence conservation bar
and the sequence variation
bar, conservation 1S
represented by gray and
variation by white.

Sequence Conservation

Sequence Variation

Consensus

1. KER-012

2. MK525707.1|Digitaria_ischaemum
3. MW582611.1|Digitaria_ischaemum
4. KER-021
5.LT608212.1|Panicum_antidotale

6. KER-006

7. KER-015
8.LT576831.1|Lolium_rigidum

9. KER-014

10. KU887743.1|Poa_pratensis

11. KER-017

12. HQ600437.1|Dactylis_glomerata

13. KER-009

14. KM211995.1|Schwantesia_ruedebuschii
15. FJ860398.1|Phytolacca_americana
16. KER-026

17. OP710469.1|Trifolium_repens

18. KER-002

19. KER-020

20. MN601454.1|Medicago_lupulina

21. KER-008

22. MN431198.1|Plantago_lanceolata
23. KER-019

24. KER-013

25. KER-004

26. MN601435.1|Asclepias_syriaca

27. KER-027

28. MN601429.1|Achillea_millefolium
29. KER-007

30. KER-001

31. KER-025

32. KER-029

33. KER-022

34. MN185071.1|Chrysanthemum_indicum
35.LT576797.1|Artemisia_vulgaris

36. MN185069.1|Artemisia_japonica
37. MW048335.1|Ageratina_glechonophylla
38. KER-030

39. MN601479.1|Taraxacum_ officinale
40. KER-005

41. KER-010

42. KU934275.1|Symphyotrichum_eatonii
43. KER-016

44. KER-018
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Discussion

- Our results contradicted our hypothesis

4 We hypothesized that areas with
higher clover density would have a
higher diversity of species; however,
we found that the area with the lowest
clover density had the largest range 1n
species diversity

4 We collected a small sample size and we

collected a different amount of samples
at each site
. For these reasons, we cannot
accurately compare the biodiversity
from each site

4 The MUSCLE program shows similar

sequences between most samples and

their BLAST matches

J Samples 001, 022, 025, and 029 are
not as closely related to their BLAST
matches, insinuating that they may
have been misidentified

- Further research could be improved by

collecting a larger sample size and by
collecting samples from multiple sites
with and without nitrogen fixing species

Figure 3: Phylogenetic Tree of
Sequencing Results. Maximum
likelihood phylogenetic tree
displaying the evolutionary
relationships between the
1dentified species. The species
Schwantesia ruedebuschii is the
outgroup.
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