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Abstract

From the experiment, it was understood that spathulate sundew can digest and
break down yeast, and it was found that different varieties of spathulate sundew will
have different predatory behavior: the outer glandular hair bending of Drosera
rotundifolia will move yeast into the center of the leaves and digestion. The mucus of
glandular hair inhibits the fermentation of yeast. By using 3D printing homemade and

improved instruments, the researcher quantified the differences in its ability to inhibit

yeast fermentation.

This inhibition comes from the digestive enzymes in the mucus, and it is found that
the inhibition effect of the outer glandular mucus is better than that of the inner
glandular hair. Using the model of the composition released by yeast after digestion,
the experimental data are summarized one by one. Substances that induce bending of
glandular hairs are phosphate, sodium ion, ammonium and chitin, and takes
phosphate as the main substance and produce bending message transmission

phenomenon.

Finally, it is explained why the outer glandular hairs of Drosera burmannii fold back
once during bending: the substances that induce the bending of their glandular hairs

by different varieties of sundew differ from the desired concentration.
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1.Alaa E1-Din K. Omar, Rashed S. Al-Obeed and Mahmoud A. Ahmed. (2018)
Effect of foliar spraying with potassium dehydrogenase phosphate and

yeast extract on yield and fruit quality of Sukary date palm (Phoenix
dactylifera L.) in Saudi Arabia. Advances in Agricultural
Science, Volume 6 (2018), Issue 03, 25-32.

2. Andrej P., Miroslav K., Michaela L. and Lubom! 'r A. (2014). Feeding on
prey increases photosynthetic efficiency in the carnivorous sundew
Drosera capensis. Annals of Botany.; 113: 69 - 78,
doi:10.1093/aob/mct254.

3. Andrej et al. (2016), A carnivorous sundew plant prefers protein over
chitin as a source of nitrogen from its traps Plant Physiology and
Biochemistry 104 11el6

4. Egan, P. A., & vander Kooy, F. (2013). Phytochemistry of the carnivorous
sundew genus Drosera (Droseraceae) - future perspectives and
ethnopharmacological relevance. Chemistry & biodiversity, 10(10),
1774-1790.

5. Finbarr G. Clancy and , Michael D. Coffey(1977). Acid phosphatase and
protease release by the insectivorous plant Drosera rotundifolia.
Canadian Journal of Botany, 1977, 55(4):

480-488, https://doi.org/10.1139/b77-058.

6. Gowda, D. C., Reuter, G., & Schauer, R. (1983). Structural studies of
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capensis. Carbohydrate Research, 113(1), 113-124.

7. Hartmeyer, 1., & Hartmeyer, S. R. H. Snap-tentacles and runway lights.
Carnivorous Plant Newsletter, 2010 39, 101-113.

8. Horst Feldmann. Yeast: Molecular and Cell Biology, Second Edition.
Published 2012 by Wiley-VCH Verlag GmbH & Co. KGaA.

9. Ravee et al. (2018), Discovery of digestive enzymes in carnivorous
plants with focus on proteases. Peer] 6:e4914;DOI 10. 7717/peerj. 4914

10. Yoko Nakamura, Michael Reichelt, Veronika E. Mayer, and Axel
Mithofer(2013). Jasmonates trigger prey-induced formation of ‘outer
stomach’ in carnivorous sundew plants. Proc Biol Sci.; 280(1759):
20130228. doi: 10.1098/rspb. 2013. 0228.

26


http://class.kh.edu.tw/sites/12821/upload_file02_第2名_這不是我的菜_試種植毛氈苔與比較捕食特性.pdf
http://class.kh.edu.tw/sites/12821/upload_file02_第2名_這不是我的菜_試種植毛氈苔與比較捕食特性.pdf
http://class.kh.edu.tw/sites/12821/upload_file02_第2名_這不是我的菜_試種植毛氈苔與比較捕食特性.pdf
http://class.kh.edu.tw/sites/12821/upload_file02_第2名_這不是我的菜_試種植毛氈苔與比較捕食特性.pdf
https://doi.org/10.1139/b77-058
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31-1-1 (FIES g engfe R

A B C D
Btk | (157,62) | (291, 335) | (347, 422) | (343, 438)
PR | 222400 223940 021840 032041
2 1-1-2 (WELper itk -FR)
A B C D E F
A% | (164, 78) | (330, 166) | (273, 82) | (375, 280) | (424, 280) | (478, 428)
PR | 220211 231205 020405 075305 095005 111905
b oo (ER S A )
Table 1. Chemical composition of bread yeast (Nagodawithana, 1991).

Protein 47% Nucleic acids 8%
Carbohydrates 33% Lipids 4%
Minerals 8%
Approximate composition if vitamins (mg/g)
Thiamine 6-100 Biotin 1.3
Riboflavin 35-50 Collin 4000
Niacin 300-500 Folic acid 5-13
Pyridoxine HCI 28 Vit-B12 0.001
Pantothenate 70
Approximate composition if minerals (mg/g)
Na 0.12 Cu 8.00
Ca 0.75 Se 0.10
Fe 0.02 Mn 0.02
Mg 1.65 Cr 2.20
K 21.00 Ni 3.00
P 13.50 Va 0.04
S 3.90 Mo 0.40
Zn 0.17 Sn 3.00
Si 0.03 Li 0.17
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DS B https://www.carnivorousplants.org/cp/evolution/Droserathlogenv)

I

——Widespread or equivocal - Evolutionary relationships of Drosera and the
—— Australia "5, _ other Caryophyllales carnivores based on
Asia. N. America. Europe o""é& D. capensis chloroplast ribulose bisphosphate carboxylase
T meeR, FHep B | bunit (rb
; %, arge subunit (rbcL) DNA sequences.
—— Africa o © ‘F@@ %,
? %, )
South America . Teg Z"%"’ % B-\go\‘a .
2 , ) .
%, 0 N 5 % W Wid o e e
b1 ) .. D 0 if\0 (l“ v
S JIPECONGAN I e
0. 9 /G‘¢ op 0 \a‘a N
%p Q)‘rr‘ o Bt‘) 30
o Py, %, 0-59 u.“‘a‘t A
D. graminifc;ia, D. chrysc;!epi.S RS o‘spaca_\eda D. hirtella b occidentali
. graomogolensis @ 20 D. pygmaea . occidentalis
o .
D. indica D. montana ei . 9. D. filiformis subsp. microscapa
D. stenopetala D. schWack < D. omissa

@ D. capillaris
@ P

D. biflora, D. esmeraldae

D. uniflora D. brevifolia # 3 D. felix
“d'\ e D. kaieteurensis
(0(\) U‘aﬂ
0

D. hamiltonii

D. burmannii

D. sessilifolia D. dichrosepala

D. adelae D. arcturi <& D. scorpioides

From Outgroups

(Plumbago, etc.)
D. caduca

D. petiolaris

Nepenthes
Nepenthes yantricosa D. peltata
alata
D. regia D. gigantea
Ancistrocladus korupensis
D. rosulata

D. binata D. prostratoscaposa

D. platypoda

Triphyophyllum peltatum
Drosophyllum lusitanicum | Aldrovanda vesiculosa

D. glanduligera D. planchonii

Dionaea muscipula D. stolonifera

This figure was constructed using data from NCBI (http://www.ncbi.nlm.nih.gov/taxonomy) and aligned by clustalw-2.0.10
(http://www.ebi.ac.uk/Tools/clustalw/), analyzed by PHYLIP (http://evolution.gs.washington.edu/phylip/) 3.69 dnaml DNA maximum likelihood
program, graphed via PHYLIP (http://evolution.gs.washington.edu/phylip/) drawtree unrooted tree drawing program and detailed manually in
adrawing program. The lengths of the lines are an indication of genetic distance. Plumbago auriculata was used as the outgroup.

Most of the data used in this analysis are those used by Fernando Rivadavia, Katsuhiko Kondo, Masahiro Kato, and Mitsuyasu Hasebe (2003)
which includes data in the NCBI database from other authors. The species identifications are supplied by the persons submitting the data to
NCBI. There are no vouchers or other source documentation required by NCBI so the data may be misidentified. Not all data used here are

published in journals.

Drosera spatulata (1) sequence is from Williams, S. E., Chase, M. W. and Albert, V. A. NCBI accession L19530 (2000). There is no information
about the source or publication.

Drosera spatulata (2) sequence is from Hoshi, Y., Shirakawa, J. and Hasebe, M. NCBI accession AB355695 (2007). The source location is Japan.

2x and 4x refer to the ploidy level of lineages. 2x is diploid. 4x is tetraploid.
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