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KoXHoe gbixaHue

oTp. Protura (Acerontomidae)

/InamnHkrm Tipula (KOMap-40/rOHOKKa)

AblXasbLa




Ko/mnyecTBO gbixasnel,

FononHencTUYEeCKUe HaceKomble:
MaKCcMMaibHOE YMUC/I0 AblXanel, — 2 TPYAHbIX U 8 OPIOLLHbIX

Diagramatic Representation of the Insect Tracheal System
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KoanyectBo AblXa/ewl - reMMnHemcTu4YecKue HaceKkomble

Kykoska Culex — cpegHerpyaHble abixasibLa

/InumnHka Dytiscus — gbixanbua Ha 8 cermeHTe
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/Inuunnka Erystalis —gbixasbLua Ha 8 cermeHTe




TpaxeWHble CTBO/Ibl

Collembola (oTp. Sminturidae)

Machilis (oTp. Thysanura)
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TpaxeiiHble CTBO/Ibl

Cepaue
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Bo3ayLuHble MmeLlKH

Melolontha vulgaris

Apis mellifera
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Puc. 13. CxeMa 3aMBIKATeIBHEIX ammapaToB aerxanen (mo Obenberger. 1952):

A — npoZoNBHEIE H 5 — IONepedHHH (ABIXaTblle OTKPEITO) CPe3bl Hepes
ABIXAJBIE. OOCTVAHBAaEMOE IBYMSA MBIMIAaMH., B — nNpoJoasHEIA H J—/J —
monepedHksle (I7 — IBIXaJbLE OTKPHITO, /J — ABIXATBIE 3aKPEITO) CPe3nl depes
ABIXaJIbIIEe. OOCTYyKHBaeMOe OJHOH MEIIIIIEH;

4

] — ATPHAJIBHAA ITIOJIOCTE. 2 — MBI Aa-3aKPEIBATENIb JBIXAJIbIIA. 33— KYTHKYVIIA,

— MEIIIA-OTKPEIBATETh  ABRIXaJbla, 5 — TpaxeH. 6 — CTPYKTYPEHL

oOpazyiomne QHIBTPYIOIIHHE aNNapaT ABIXATell. /7 — 3HTEeTHH

buabTpyrowmin
annapar



TpaxeHble }kabpbl - Ephemeroptera

Heptagenia
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TpaxenHble Xabpbl - Odonata

Aeshna
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TpaxenHoble xabpbl Lestes sp.
PekTanbHble xabpbl Austrogomphus
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PekTanbHble xabpbl Aeshna
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TpaxeiHble }abpbl

Trichoptera Plecoptera




AbixaHue atmocdepHbIM BO34yXOM - IMMUHKHU

Pie. 436. A — nvuuHKH nnasyHua Dyliscus B asIXaTenb-

HOM Nong¥eHuH, cnpapa ee 3agHuit KoHey npu Gonbiuom

yBenyueHu, no Kopmenbty; B — CTHrMaflbHasi nacTHHKA

MunHkH Culex (cpemvHa W neBaa nonoBuHa), no Mon-
YaACKOMY.

Lob, a, Lob. m, Leb. p — nepeguufi, doxomoB w saguuBR wnanawus,
Sif — puxanbie, 2 — pLYar.

Culex sp.
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Bo3aywHbii 3anac - Coleoptera

Dytiscus marginalis Hidrous piceus




AblXaHne aTMmocdpepHbIM BO34yXOM

Nymphula nympeata (Lepidoptera,
Geometridae)




Bo3ayLwHbIN 3anac — rugpoctaTnyeckan GyHKumA

/IndrHKa komapa Chaoborus




BeHTUAALMA Tpaxeu

Schistocerca gregaria




TpaxeonAapHbIA KOHTPO/Ib CHabXXeHUA TKaHei KUC/1I0poAOM

Wigglesworth, 1930, 1931
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Fig. ent62. Regulation of tracheal resplration. In an active
muscle the esmotic pressure is higher and foid is withdrawn

from tracheoles, therchy facilitating air transfer to museles
|Redrawn & esadified from Wigglesworih, 1353]



Cn1MHHOI KPOBEHOCHDbII COCyp,
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Fi1G. 190.—Diagram of aorta with
three chambers of the heart, dorsal
Fic. 192.—Examples of different

view (a SNODGRAS
tew (after SNo - methods of support for the heart,
a, aorta; b, heart; ¢, alary muscles; d, showing the effect of the pericardial
dorsal diaphragm. septum in causing dilatation
A, Aleurodes (after WEeBer) ; B, Apis
(after Swobpcrass); C, Nepa (after
Hamivron) ; D, Dytiscus (from WEBER
after OprRLE). a, heart; b, pericardial : %
cells; ¢, pericardial septum; d, fat : o : R B
body cells, .
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LLIBaHBMY, 1949



MecCTHble npony/ibCaTOpPHbIE OPraHbl
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cord of wing

Fic. 197.—Circulation of blood in head
of Blatta (after PAWLOWA)

a, aorta; b, longitudinal muscle in form of
an invegted trough; ¢, transverse muscle; d,
ampulla ; e, blood vessel running from ampulla
along antenna,
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ABuxxeHune remoaumdsl B cepaue
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Fig. 8.9, Cellular arrangement of heart muscle cells. A 3-D reconstruction of one heart segment, view from
posterior end. B Inside view of spread heart tube, € Outside view.
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Fig. 8.11. Change of flow direction through two-way ostia.

A During forward pulses ostia are closed due to their anterogradely directed inner lip.

B During backward beating the ostial lips of the caudal heart are passively opened by the presystolic wave.

Wasserthal, 2003
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FremouuTbI
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¢4 necrotic cells with
granulocyte melanized
inclusions

Figure 5.18 Nodule formation (after Ratcliffe and Gagen, 1977). (a) One minute after injection of bacteria. Granulocytes
have degranulated and bacteria are trapped in the flocculent material produced by the cells. (b) 30 minutes after injection.
The clumps of granulocytes and bacteria have compacted, and melanization of the matrix is beginning. (c) Plasmatocytes
arrive at the nodule and melanization of the matrix is advanced. (d) 24 hours after injection. Nodulation is complete.

Three regions are recognizable in the layers of plasmatocytes.
Chapman et al., 2013



Pyrophorus sp. OpraHbl cBeueHus
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Diagrammatic section through part of the light ongan on the ventral side of an adult Photuris, The
tracheoles pass between the photocytes, but do not penetrate into the cells (based on Smith, 1963), 5




