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On the validity of the class Ellipura ( = Parainsecta) (Hexapoda) based on the

phylogenetic relationship between Collembola and Protura

YIN Wen-Ying" » XIE Rong-Dong, LUAN Yun-Xia CInstitute of Plant Physiology and Ecology» Shanghai Institutes for
Biological Sciences, Chinese Academy of Seiences, Shanghai 200032, China)

Abstract: According to the absence of the cerci in both Collembola and Protura, Bomer in 1910 grouped them together
into a class Ellipura. which has long been supported by many entomologists in the world. As Kukalova-Peck (1987)
discussed about the ground plan of the appendages of a fossil Diplura (77, she concluded that Collembola and Protura
differ in having a more primitive abdominal pleuron which does not include the trochanter. and should be classified as
sister groupss (Protura + Collembola) Parainsecta. But the evidences from the comparison in morphology, internal
structures  comparative spermatology:  morphogenesis and post-embryonic development. as well as the data of the
molecular sequences between Collembola and Protura- did not lead to a close relationship. Therefores the grouping of
Protura and Collembola together as a monophylum is not supported. The assemblage Ellipura { = Parainsecta) should be
rejected.
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Table 1 Comparison of the ground plan between Collembola and Protura

R Cdlembola F R Pronma
el Bh A .40 i
Head Antenna Present Abgent
i BER E
Eye Present Absent
AR x 1% CERER)
Pseudsculus Abszent 1 pair (sensory organ)
=k S
Post-antennal organs Present Absent
TEMR x S
Labial palp Absent Present
ikl I mL LA BRI i, FAT S
Thorax 15t thoracic leg Ambulacra Specialized as sensory app. divected forward
FETI S B I A R ETNEH T
Tibia and tarsus Fused as tibiotarsus Two distinet segments
ikl Falr]
Abdomen Segmentation 6 12
e G, ALK P ARIE BB AE,
Appendages SRIELT | 1N T EE D A |- I R R
No abdominal appendage. with specialized ventral tube, | = Il segments each bearing a pair of
tenaculum and furca on the middle of segment rudimentary appendages
. | 5|l and ¥V respectively
i Hy B
onophore location
Sy x EEER ]
Gonocoxite Absent Present
FrERER E X TiE 13 EER
Ovipositor Absent A pair of gonapophyses on seg. Xl
5i kA % 29 B 1 %, AR
Genitalia Abszent Present
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Fig. 1 External feature of Protura and Collembola
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A. Dorsal view of Eosentomon: B. Lateral view of Erto mobryva.
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Fig. 2 Schematic figures of the central nervous system of Collembola and Protura
A BkE: B ERM: . FRBATMAE LR EE T Frances, 1969).
A. Collembela:  B. Prommai €. Diagrams to show the development of Protocerebrum of Pronwa (from Francois: 1969).

B3 BhEoi R i s e TR B O A9 5 A m B B (I Dallai, 1978)
Fig. 3 The structure of pyloric region and Malpighian tubules of
Collembola (A) and Protura (B) (from Dallai. 1978)
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Protura
Bt Jai ke Lt

Collembala
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M E BB (T Jura, 1975)
Fig. 4 Diagrammatic drawings of the structures
and the germaria in the ovaries of Collembola

(A) and Protura (B) (from Jura, 1975}
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Fig. 5 Schematic drawings of the spermatozoa and sperm droplets of Collembola and Protura
A. BRIFET (07 Dallais 1980):  B. BRIREIIHH (] Schaller 1952,1963); €. JRRHAS T B
D. REBBTEHM: £ FRIESTHEHERMEEHER.

A. Spermatozoon of Collembela (from Dallai, 1980;

B. Sperm droplets of Collembola (from Schaller, 1952, 1963);

C. Longitudinal section of spermatozoon of Protra;  D. Various forms of spermatozoa in different families of Protura:

E. Diagram of the peripheral doublet micrombules of axoneme in the spermatozoon of Protura.
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Fig. 6 Post embryonic development: the epimorphosis of Collembola and the anamorphosis of Protura
A B, KA Enomobrye multifasciate [P — FR7ER R AR IR BT EE LS ZE AL,
C~ G. £T4EYE Sinensomon erythranum LTI C. ATADHRCERAR 0 T10: D. 55 | 405 (9 1),
E. &1 #1800 F. HEO2 W) 6. AEG2 T, FHEERD.

A, B. The different color pattems of Entomobrya multifasciata:

C - G. Post embryonic development of Sinentomen erythramon. C. Prelarva (with 9 seg. abd.);
D. 1st larva (9 seg. ): E. 2nd larva (10 seg. )5 F. Matumus junior (12 sez. )i G. Adult (12 seg. ).
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Fig. 7 The most parsimony tree of representative groups of hexapods based on 185 rDNA + 285 DNA data
R AE#EMR RS REYCR 2T Mp 8, 7 X E R TR F R 5 Chootstrap values) »
HRFAERBRRNNERFAETFE IR ITHR The number above the branches is bootstrap vahies.

The results show no intimate relationship between Collembola with Protura.
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