Kenyon College

Digital Kenyon: Research, Scholarship, and Creative Exchange

Kenyon Summer Science Scholars Program Summer Student Research Scholarship

Summer 2013

Arboral Diversity in Sub-ecotypes of the Peruvian
Amazon Blackwater Rainforest: Barcoding from
Cambial Tissue

Helen Rogers

Follow this and additional works at: https://digital kenyon.edu/summerscienceprogram

b Part of the Biology Commons

Recommended Citation

Rogers, Helen, "Arboral Diversity in Sub-ecotypes of the Peruvian Amazon Blackwater Rainforest: Barcoding from Cambial Tissue"
(2013). Kenyon Summer Science Scholars Program. Paper 221.
https://digital.kenyon.edu/summerscienceprogram/221

This Poster is brought to you for free and open access by the Summer Student Research Scholarship at Digital Kenyon: Research, Scholarship, and
Creative Exchange. It has been accepted for inclusion in Kenyon Summer Science Scholars Program by an authorized administrator of Digital Kenyon:

Research, Scholarship, and Creative Exchange. For more information, please contact noltj@kenyon.edu.


www.kenyon.edu?utm_source=digital.kenyon.edu%2Fsummerscienceprogram%2F221&utm_medium=PDF&utm_campaign=PDFCoverPages
www.kenyon.edu?utm_source=digital.kenyon.edu%2Fsummerscienceprogram%2F221&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digital.kenyon.edu/?utm_source=digital.kenyon.edu%2Fsummerscienceprogram%2F221&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digital.kenyon.edu/summerscienceprogram?utm_source=digital.kenyon.edu%2Fsummerscienceprogram%2F221&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digital.kenyon.edu/summerscholars?utm_source=digital.kenyon.edu%2Fsummerscienceprogram%2F221&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digital.kenyon.edu/summerscienceprogram?utm_source=digital.kenyon.edu%2Fsummerscienceprogram%2F221&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/41?utm_source=digital.kenyon.edu%2Fsummerscienceprogram%2F221&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digital.kenyon.edu/summerscienceprogram/221?utm_source=digital.kenyon.edu%2Fsummerscienceprogram%2F221&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:noltj@kenyon.edu

Arboral Diversity in Sub-ecotypes of the Peruvian Amazon
Blackwater Rainforest: Barcoding from Cambial Tissue

Helen Rogers ‘15, Noah Winters ‘15, and Kathryn Edwards
Department of Biology, Kenyon College, Gambier, Ohio

Objectives: Methods: Results: Table 1. Average DNA concentration, purity, and

1)Establish an arboral study of lowland forest floodplain . . | | *Bajial, the sub-ecotype with the highest flood level, had amplification success of each sub-ecotype examined.
dynamics across distinct sub-ecotypes in relation to abiotic and Study Site: Tamshlyacu Nature Preserve in the lo'wland Amazomgn the highest density of trees (1200/ha) and the lowest avg. Sub- Average  Absorb- Amplifica-
biotic parameters. forest floodplain near the banks of the Tahuayo River (Fig 2), a tributary tree diameter (20.1 cm.) (Fig 6) .

2) Record size, distribution , and density of the trees within of the Amazon River upstream and south of Iquitos, Peru. » The rarely flooded HR had the second highest density of ecotype DTA/Ylleld Aance tion i;lccess
cach sub-ecotype trees (748/ha) and contained the second highest average ng/ul) verase (Vo)

3) Establish a protocol for the extraction and amplification of Tree Survey: Trees > 10 cm, were tree diameter (20.6), behind the LR (Fig 6). (260/230)
cambial tree DNA from bark samples using traditional plant tagged and measured at breast height » The Bajial yielded the lowest average DNA High 49.73 1.53 36

barcoding genes DBH : S - .
2 2 S)N A Extraction and Amplification: | concentration gmd nucleic .amd punty. It also had the Restinga
L lowest proportion of amplification success (Table 1).
Background ].) Isolating cambial tissue: The cambial/SEmly * The HR yielded the highest average DNA concentration LO.W 43.68 1.40
tissue from 77 samples was 1solated by /i and nucleic acid purity. It had the highest proportion of Restinga
scraping the samples  underside after 3 & amplification success. Bajial 18.67 1.41 0.8

Information:

* The Lowland Amazon Igapo forest floodplain, identified by

L .y removal of wood (Fig 3). Figure 3. Bark sample, cambial side T'he 5 most effective primers were 1f+r724 (rbcLa),
the A:)lack v;flater :ha.t ﬂ((l)(l))ds (;t,f flS home .to four dllsglmc(t1 Slub-1 | up before scraping. IM31+KIMIr (matK), 13291 + 320r (matK), 17f + 25r
cCOLypes thatacterlzed by GILICTCnCEs 1h ahidal 1100d VLS. TS), and psbA3f + trnH (psbA3-trnH) (Table 2). Table 2. The genes and primers amplified in each successful

High Restinga (HR), Low Restinga (LR), Bajial (B) and 2) DNA extraction and amplification: tissue was homogenized using
Palm Swamp (PS) (Fig 4). liquid nitrogen and a mortar & pestle, extracted using a Qiagen DNEasy
kit, and amplified using established PCR protocols ’. Gene Primer  # Samples Percent

experiment.

* Previous studies have put forth estimates of >11,000 tree
species In the Amazon basin, with density estimates of

500-700 trees per square hectare '3, RN A SR S VT T SRR B [T rbcLa 1f+ 1724 28 21 %
- S . N A rbcLa SI For + 15 0 %
SI Rev

Attempted Success

*  With up to 2200 mm of precipitation annually, the Igapo
floodplain 1s completely flooded for 2-4 months of the year

[
-
-
-

—
<
s
 —
(Fig. 1). b A LR AT R WS = matK KIM3f + 28 21 %
ke R M s
: : : C . : : ":';'-'5-'-:3%&"‘ i HE 8 KIMIr
* Simplified species delimitation using DNA barcoding could , o | N Ty - R R > o
. . T B LB IR i R 1 VDN TR | B O matK 13291 + 32 22 %
be useful for baseline estimates of biodiversity and v LA TR R S Pt ol s =
subsequently for making informed decisions regarding o et s, ” gl Wy 320r
conservation management. matK KEWXF + 19 0 %
R . . Wl & MALPRI12
l';.'-."',;.'g;:v' g :/' .",'f-__:' g r s o / ;:‘«;. ~ ' \" -:'4»- ,'- ‘;;_"‘. | - X .') ; X < AL - ‘ ..‘ o e | |
* Even without ".,"_ ; ,, Bt A, . X | ; TNk : Low Restinga High Restinga ITS 17f + 25r 28 29 %

taxonomic species

trnH-psbA psbA3f + 28 18 %

determination, DNA trnH

barcoding could

could be due to flooding that creates anoxic

=
2
o
provide a reasonable go's .
estimate of the species , R =, Conclusions: | o
diversity present Figure 4. Three sub-ecotypes of the Jidis & > * DNA extraction from cambial tissue of bark samples
' Tahuayo River Igapo forest e o - ble. albeit i stent limi
, foodplain organized by increasing = L 1s possible, albeit inconsistent in our preliminary
G B R e 1 , ; 00 o
* Obtaining DNA from  SaEWe = i | | b X R annual flooding level: High 1 "4 : : :
> P = e TR Y ] Tl , , 5 19 Differences in sub-ecotype amplification success
the cambaial tissue - TR = it b : Restinga (top left), Low Restinga E

found in bark elimin- e (top right) and Bajial (bottom right). S . 1
£ S g, S conditions that lead to death of cambial tissue.
ates the need to collect FFF oo LT | B ’ Low Restinga High Restinga Bajial
leaf tissue from high Fioure 1. 1 a.. o forest ﬂo la“'i' " A T e B S L . .
up in the canopy 7 g ) 18 }I: p AR W T e A Y RN Sub-ecotype Discussion and Future Work:
uring the wet season. L e N e A Figure 6. A) Density of trees per ha at the TRARC 1n the various While DNA extraction from bark was successful,

sub-ecotypes of the Tahuayo River Amazon floodplain. LR (654), § § amplification of target genes was less reliable. Potential
HR (748) , and B (1200). B) The average tree diameter of each modifications to protocol include:

sub-ecotype studied. Error bars=SEM, ANOVA, F=0.42, p=0.655.

1) Improved on-site extraction methodology and
immediately preserving bark samples in silica gel'”

2) Lyophilization of plant tissue prior to DNA

Bajial extraction®

3) Addition of NaCl and Bovine Serum Albumin (BSA)
to extraction buffer to remove polyphenolic
impurities®
CTAB DNA extraction method to increase DNA
yield!?

Restinga
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