College of Saint Benedict and Saint John's University

Digital Commons@CSB/SJU

Experiential Learning & Community

Celebrating Scholarship & Creativity Day Engagement

4-25-2014

Effect of Australian pine (Casuarina equisetifolia) canopy density
on the understory plant community on San Salvador, Bahamas

Jeffry Anderson
College of Saint Benedict/Saint John's University

Anna Baumgartner
College of Saint Benedict/Saint John's University

Follow this and additional works at: https://digitalcommons.csbsju.edu/elce_cscday

6‘ Part of the Biology Commons, Forest Biology Commons, and the Soil Science Commons

Recommended Citation

Anderson, Jeffry and Baumgartner, Anna, "Effect of Australian pine (Casuarina equisetifolia) canopy
density on the understory plant community on San Salvador, Bahamas" (2014). Celebrating Scholarship &
Creativity Day. 36.

https://digitalcommons.csbsju.edu/elce_cscday/36

This Poster is brought to you for free and open access by DigitalCommons@CSB/SJU. It has been accepted for
inclusion in Celebrating Scholarship & Creativity Day by an authorized administrator of DigitalCommons@CSB/SJU.
For more information, please contact digitalcommons@csbsju.edu.


https://digitalcommons.csbsju.edu/
https://digitalcommons.csbsju.edu/elce_cscday
https://digitalcommons.csbsju.edu/elce
https://digitalcommons.csbsju.edu/elce
https://digitalcommons.csbsju.edu/elce_cscday?utm_source=digitalcommons.csbsju.edu%2Felce_cscday%2F36&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/41?utm_source=digitalcommons.csbsju.edu%2Felce_cscday%2F36&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/91?utm_source=digitalcommons.csbsju.edu%2Felce_cscday%2F36&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/163?utm_source=digitalcommons.csbsju.edu%2Felce_cscday%2F36&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.csbsju.edu/elce_cscday/36?utm_source=digitalcommons.csbsju.edu%2Felce_cscday%2F36&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:digitalcommons@csbsju.edu

Etlect of Australian Pine (Casuarina equisetifolia) Canopy Density on the Understory

Plant Commumty on San Salvador, Bahamas
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Casuarina equisetifolia, or Austrahan Pine, 1s an mvasive anglosperm species Table 1 shows that the high and low density Casuarina plots had different densities
on the island of San Salvador, The Bahamas. It was originally found only in 63 | ¢ Fresh of mature .szsu.arma trees. Thﬁ.: average percenF canopy and unders.tory cover 1n
\ . : , . . : : . R v = 0.0082x2 - 0.0759x + 6.3212 each location differs by 37.5%, justifying the delineation of the two sites. In Table 3,
N Southeast Asia and Australia. This tree 1s unique 1n that 1ts leaves are much 58 .. 62 R — 0.9908 ! . . . S
, e ] S L ihe ol hetic 1 o I - Y EI it can be seen that low density plots have a higher understory species richness (17),
LECUCE ap QECUIE W OlloRdl Oun. the p Otosynt etic ranC. ets. 1t has i E | e o .2 Dr}; . | are more diverse according to the Simpson’s Index (0.784), and are more even by
; beep established that this tree contributes to the mcr eased. erosion of B %ﬁ y Yoo 11;(2 ;00'.098106? ool the Shannon and evenness indices (1.89, 0.299) when compared to the high density
Y sediment on the dunes of San Salvador (Sealey 1998). This study S C | = plots (8.5, 0.794, & 1.79 respectively). These trends are consistent with the %
b investigated several possible factors contributing to differences in the #; g = 9 ] hypothesis that a Casuarina plot with a ligher density of mature trees will hamper
understory plant community which may contribute to this erosion including [~ - | _ o: Low density plots B und;rs(gory gr,OWth'hThlS C?Eelﬁmog lls Shgwn m Fé?“ re 8 WhIICh re%f Sints gle ,
leaf itter density, shading, and soil pH. It 1s hypothesized that dense . A: High density plots | rarelied species nehmess of igh and fow censily Casuarina plols. 1 he Jow density

plots have a higher species richness than the high density plots, supporting the
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proposal that high density plots impede understory growth. The leveling out effect
shows that the plots were suthciently large and contained enough species to

| | : - i | ~ " accurately determine and compare species diversity in these areas.
¥ gl X . ca -The difference in understory growth may be attributed to several factors-

For this experiment, two high and low density 100m? Casuarina equisetifolia Leaf Litter- Table 1 shows that low density Casuarina plots have a lower leat

I;‘-f" plots were 1dentified on San Salvador. These plots were analyzed for: o Ly Hi j Low Density [ litter density (0.283 g/cm?) than high density plots (0.621 g/cm?). This relates to a
o Casuarina equusetifolia density and diameter at breast height | Low I .

g . more than twofold increase 1 leat litter cover n the high den51ty areas. The leat
M ¢ Leal Iitter density estimate taken by weighing needles in a 1x1 foot section §
£

Needle mass (g)

Individuals in Subsample

litter 1s also thicker (8.08 cm) 1n the high density location than m the low density
and measuring depth

(3.27 cm) The thicker and higher density mat of leaves at high density locations may
Light levels at ground level (Apogee MQ-200 Quantum meter) < 915 81

account for the mability of understory growth to take root there.

O °
8 Three visual observations of canopy and understory cover were taken at 112 2 0 Shading- Understory growth may be hindered in high density plots because of
2 : 107 0 1 mmcreased shading. 1able 1splays values 1or highest and lowest ight intensity
each site and averaged | . d shading. “Table 1 displ lues t .h.h dl . Ligh | .
The above procedure was done to establish a quantifiable difference between | o Y reabinfgs TeRemTeiE et e o, Atine tony clomsty pliols Inad & Inf nor nrevshamas i
- b , , S q A7 5 0 intensity (1614.5 umol/m?s) that was 2.98 times higher than that of the high density
f;'—’ hlg and low density Casuarma equisetifolia plots. 35 0 0 Light intensity mmol/mZs plots (540 umol/m?s). Figure 5 shows the average morning light intensity for each
e o 31 0 0 0 ‘ | ‘ plot with the light intensity for the low density Casuarina plots being far higher. This
" | - ' T - 28 0 0 0 H- Leaf pH and the inferred effects it has on soil pH may contribute to decreased
P

understory growth 1n high density Casuarina plots. Figure 4 shows that an increased
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-
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leat mass causes a decreased pH, corresponding to increased acidity. Table 1 shows

1.01 8.08 0.621 17 - 540 17.50% 50% that high density Casuarina plots have a higher leaf litter density (0.621 g/cm?) than

0.0883 3.27 0.288 21 - 1614.5 55% 8% ﬁ 8 8 128 low density Casuarina plots (0.288 g/cm?). A higher density of leaf litter 1s predicted
s 3 e Q 0 ; 0 to mcrease the ground acidity. This will in turn cause a decrease 1n understory
o 0 5 ; High Density 8.5 0.4438 0.794 1.79 219 growth, because plants are sensitive to pH levels (Giraldez-Ruiz 1997)
] 0 0 0 Low Density 17 0.299 0.784 1.89 569
3 0 0 0 ' i < : 3 “"..,‘::‘.‘;“* V
3 0 0 0 ThlS project was undertaken to ascertain the difference between understory plant communities n both high and low density
3 8 0 0 Casuarina stands and investigate possible causes of this difference.
? ;) (1) 8 {e Our .resu.lts are consistent with the hypothésis that dense .Casuan'ne.z equﬁseﬂfo]{éz stands §0ntribute to decr.eased understory
i 0 0 0 specles rlchnes.s and gbunfiance, but.the dlver§1W .Value dlfferenc.e 1S not s.tatlstlcally 51gn1ﬁcant (more 1.rephcates needed).
0 0 5 18 ¥ By o rF‘hree factors, including higher leal litter density, increased shading, and mcreased soil pH may contribute to these
, e : . ' difference. =
0 0 1 0 ™ Further research beginning with a multifactorial study 1s required to determine which factors contribute most to these -
% ?'-“ differences and to mvestigate the implications of this study on the increased sediment erosion noted by other researchers. |
b : 2 b \ We would be interested to see this tree’s attect on pH compared to other trees including conifers because we predict a similar
v s 0 1 0 5 effect. While conducting the study, 1t was posited that increased leaf litter may 1n fact be beneficial in the alkali high carbonate
':?I%-T- Measurlng leat depth Figure 9. Casuarina leaves 0 0 0 3 soils present in the Bahamas. It would be mteresting to study this potential effect in addition to current understory conditions.
- 0 0 0 26
Understory growth and pH were also recorded at these locations. Fresh 0 18 0 0 - | Sources COLLEGE OF
leaves were collected, ground, and soaked 1n water for 36 hours. At this O 10 0 0 e o i the Comnotactetitm Anbaont . Exposcd 1o Lo pE1L New Phrtologie ntemnetlcited 2011 Apel 11 199 (:399-605. Avlable romn Saint Benedict
time, pH was measured USing a Mettler-Toledo SG2 pH meter. The 8 i 8 8 }ﬁaﬁﬁﬁmjﬁoﬁoﬁrﬁﬁﬁf&fﬁf fﬁigiﬁng Internet]. 2014. R: A Language and Environment for Statistical Computing [cited 2014 April 14]. Available a
understory growth was counted and 1dentified 1n the field using A Field Present 0 0 0 er?cT;:p ié/avzg‘lljz_ir(l)g)eg;‘.og{lantiﬁcaﬁon of Plasticity of Plant Traits in Response to Light Intensity. Oecologia [Tnternetl[cited 2014 April 141;
Guide to the Vegetation on San Salvador and web resources. 773 365 94  Ald gsgigﬁgremems gjgéyﬂl)\? ;?Izal?ﬁi;l;l%gyo?h: gﬁ{méfiﬁfiﬁ?ﬁﬁfﬁiifh Erosion. The 10 Symposium on the Natural History of the Bahamas. SEU nt J()hﬂjs
University of South Carolina ~ Smith, RR. 1993. Field Guide to the Vegetation of San Salvador Island, The Bahamas . 9nd ed. N IVERSITY
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