JOINING LANDMARK AND OUTLINE-BASED METHODS IS
MORE EFFICIENT IN DISCRIMINATING EUGLOSSA SPECIES
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Standard Morphometrics

Friedrich Ruttner
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Fig. 6.4 Length of femur ( Fe), tibia
{ T7) and metatarsus ( M, ); Mywidth
of metatarsus
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Fig. 6.6 Measurements of sternite 3:
longitudinal (S;), wax plate longitudinal ( B),
and transversal ( W5) and distance between
wax plites (Wp) Fig. 6.2 Measurement of hair length on

tergite 5 (h) and tomentum on tergite 4 (a, b)
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Fig. 6.8 Fore wing length (F;) and width ( 1) My 88 Mrssussmsniek {1 \ /

distances a and b of cubital vein (A4 - 026) of fore wing venation —
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Fig, 12, — The three maia draeckeas (A, C, M) o morpdogeserie evodenes o the races o A mellifera.









Geometric morphometrics

Landmark based methods Outline based methods
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A.m. . A.m. A m. A.m.
N carnrlnca Ilgusrtr}ca mellﬁnera scute[nata AHB
A.m.carnica 15 93 7 0 0 0
A. m. ligustica 10 0 100 0 0 0
A. m. mellifera 15 0 0 100 0 0
schicllata 14 0 0 0 50 50

AHB 394 0 0.3 0 0.5
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2 main objectives

1. To test the effectiveness of geometric morphometric
methods In discriminating closely related Euglossa
species (Glossura subgenus, piliventris group)

1. To investigate whether combining morphological
Information from landmark and outline-based
methodologies could improve discrimination between
species



Euglossini Bees

« Also known as orchid bees, are found exclusively
In the Neotropics;

« Can represent up to 25% of the bee fauna;
. Important pollinators of natural ecosystems.
. Have a difficult taxonomy and identification of

species is hard. This problem is slowly being
diminished, but it is a long walk...



30 males from five closely related Euglossa species from Panama: E.
chalybeata, E. ignita, E. imperialis, E. Flammea and E. orellana

18 landmarks at the wing vein intersections in 30 male wings per species
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84% of correct classifications in the cross validation tests

Landmark analysis
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o 0.0914 (p <
submarginal 10 (92.08%) 0.0008 74.67 (70,00)

1=medial 11 (92.58%) 0-%_504050% > 60.87 (46,40)

owcubital 7 (93.02%) 0-%?08040% < 64.51 (58,90)




Discriminant Function Two

77% of correct classifications
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Discriminant unction Two

Combined analysis
L
91% of correct identifications
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Main Conclusions

. Landmark and outline based methods are efficient at discriminating
Euglossa species;

« The usage of outline based methods opens the possibility of analysing
damaged wings;

« The combination of outline and landmark based methods considerably
Improves the identification rates;

« Geometric morphometrics is a powerful, inexpensive and fast tool to
be used in species identification, leaving more costly molecular
methods to be used only in doubtful cases.
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