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Chov bezobratlych

* Obsah prednasky podle sylabu:

— Ekonomika chovu, ochranarské
predpisy. Management chovu a
zapojeni do procesu prodeje,
distribuce, kontakt se zajmovymi a

odbornymi organizacemi, poradenska

cinnost.

— Obecné technické predpoklady chovu

(chovné nadrze, topeni, osvétleni).

— Vyziva, pfirozena a uméla potrava,
ziskavani potravy v terénu, chov
zakladnich krmnych organismd.

— Fyziologicke adaptace bezobratlych a
jejich respektovani v chovech - teplota,

svétlo, vihkost.

— Zaklady manipulace s nebezpecnymi a

jedovatymi bezobratlymi zivocichy,

prvni pomoc, zakonné upravy chovu

nebezpecnych Zivocichu.

Prvoci, plosténci, hlistice, zizaly a roupice v
chovech.

Mekkysi: produkéni chov hlemyzdu, chov
africkych plzt rodu Achatina, zachranné
chovy plza rodu Partula, akvarijni plzi.

KorysSi, chov akvarijnich druhu, chov
suchozemskych poustevniku.

Pavoukovci: obecné, chov sklipkanu, stird
a solifug.

Hmyz: chovy neholometabolnich hmyzu
(plostice, Svabi, strasilky, pakobylky,
kudlanky), holometabolni hmyz (brouci,
motyli).
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Chov bezobratlych

» Obsah prednasky modifikovany:

Zizaly
chovech.
— Meékkysi , Chov
africkych plzi rodu Achatina,
akvarijni plzi.
— 2. Obecné technické predpoklady
chovu (chovne nadrze, topenti, — Pavoukovci: , chov sklipkana, tirCi
osvétleni). _
— 3. VyzZiva, pfirozena a uméla potrava, — Mnohonozky

ziskavani potravy v terénu, chov

; ; 4 TN — Hmyz: chovy neholometabolnich hmyzu
zakladnich krmnych organismu.

(ploStice, Svabi, straSilky, pakobylky,

— 1. Fyziologicke adaptace bezobratlych kudlanky), holometabolni hmyz (brouci,
a jejich respektovani v chovech - motyli). M3ice, saran&e, cvréci, octomilky,
teplota, svétlo, vihkost. mouchy

— 4. Zaklady manipulace s nebezpecnymi  _ \/¢elaistvi

a jedovatymi bezobratlymi ZivoCichy,
prvni pomoc,
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Chov bezobratlych

Obsah cviCeni podle sylabu: « Obsah cviCeni modifikovany:
— Exkurze do exportni firmy. Exkurze do — Exkurze do insektaria ENTU.
zoologické zahrady nebo podobné — Prodej a nakup na burze
organizace. (Entomologické).
— Sepsani seminarni prace v rozsahu cca — Sepsani seminarni prace v rozsahu cca
10 stran a jeji ustni prezentace. 10 stran a jeji Ustni prezentace.
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Taxony pro zajmove chovy

I ) -

Krouzkovci
— Zizala hnojni
Plzi
— Oblovky (Achatina)
— Akvarijni plzi
Pavoukovci
— Sklipkani
— Stifi
Stonozkovci
— Mnohonozky
Hmyz
— StrasSilky: http://www.strasilky.cz/
— Plostice, Svabi, kudlanky, sarance,

cvrcci
— Brouci, motyli, octomilky, mouchy e
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http://www.strasilky.cz/

Poikilotermie

* VvyzZiva
— Energie i potrava: ¥z az 1/10 oproti
homeotermim

« termoregulace

— ohrev:
* tfes
* Netfesova termogeneze (hnédy tuk)
* slunéni
* Vedeni
* Pohyb
— chlazeni:
» Evapotranspirace
* koupel
Radiace
Vedeni
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Endotermie hmyzu

 Letici hmyz
— Leétaci svaly
— 94% teplo
— 6% mechanicka prace
— lisaj: 46°C (thorax)
— Vysoka provozni teplota
— Zahrivani chladného letce
— Vedeni tepla x izolace chlupy
— Povrch:objem
— Cmelak
» Cas pfed dosazenim 30°C
» Z 24° za par sekund

 Z13° 5 minut
e Z6° 15 minut
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http://upload.wikimedia.org/wikipedia/commons/e/e0/BumbleBee-OnPavement.jpg

Endotermie hmyzu

e Dosazene rozdily
— Komar +1°
— Moucha +5°
— vCela +15°
— Cmelak +25°
— lisaj +35°
— Vazky (Odonata)
— Motyli (Lepidoptera)
— Kobylky a sarance (Orthoptera)
— Cikady (Auchenorrhyncha)
— Mouchy (Diptera)
— Brouci (Coleoptera)
— Vosy a vcely (Hymenoptera)
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Endotermie hmyzu

o Zahrivani

— Slunénim
 Chlazeni

— Vétrem
— Vyparovanim vody
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Horni letalni limit

 Uvareni srsné vcelami
— Srsen 47°C
— VCely 48-50°C
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http://upload.wikimedia.org/wikipedia/commons/1/19/Vespa_mandarinia_japonica1.jpg

— Pro let
— Proti mikroorganismum
— Proti kompetitordm
— Pro pareni a namlouvani
— Teritorialni chovani
— Pro traveni
— Pro vyvoj mladat
» VCeli plod 36°C
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Fyziologicke teploty

» Metabolismus
— Reakeéni rychlost enzymu

— Metabolicka rychlost
* mr=exp(a+kT)
+ Q10=2-3

X = optimal temperature

Rate of reaction
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Fyziologickée teploty

« Méreni metabolismu T
— Kalorimetrie i Elotrial eads o
— Spotreba kysliku
— Produkce CO2

Thermometer

Insulated container
O, inlet

Bomb
(reaction chamber)

Fine wire in contact
with sample

Cup holding sample

Water
Pipette: Fresh air The air in the vial Cotton protects
equilibrates with the air is a mixture of the organiam
in the vial via this tube. gases, including O02. from caustic KOH.

~
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Metabolismus

» Respiracni kvocient
— RQ = CO2 vydechnuty / O2
spotrebovany
— Uhlovodany =1

— Tuk =10.7

— protein = 0.8-0.9
— Organické kyseliny = 1.5-4.0

14

1.-2.3.2010 Thermal ecophysiology of animals [‘x‘



— Hmotnostné specificky
— allometrie

— Logaritmicka sSkala

— B=a.mb

— b<1

Metabolismus

Shrew

Harvest mouse

Kangaroo mouse

/C#C\‘u:r =108
Flying squirrel Sheep
f Rat o

Mass-specific metabolic rate
{ml Oz2/gvh)
B
T

Horse

Dog
J’l 4 i_P'.i'll'i'l'l.él'i'l-(" gEh-p_hant

Metabolic Hate (Kcal/hr)
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Homeotherms

1
10- 100
Mass (g)

Allometric scaling of metabolic rate for a sclection of homeotherms (birds and mammals),
poikilotherms (fish, reptiles, amphibians, and invertebrates), and unicellular organisms
The so!" 1 lines all have a slope of 75, Modified from Hemmingsen, 1960.
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Metabolismus

— mass specific MR

— marmot 1.5 L O,/h = 30 kJ/h, 4 kg
— chipmunk 70 ml O,/h=1.4 kJ/h, 45 ¢
— chocolate 2300 kJ/100 g

— 100g mammal: 100 ml O,/h= 2 kJ/h
— B=a.mP... b=0.75

— 10075=5.6

— 12kJ/h/kg®4 (600ml/h/kg®*) (3.3W...
— 1 g poikilotherm animal at 20°C

— <103 kcal/lh =4J3/h > 1mW =
200ul/h

— 102 kcal/h =403/h > 10mW = 2ml/h
— at 39°C: 4-9 x more

— wasp ?mg

— 1500 nl/s = 5ml/h

%
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Nutrients

Ingestion
— qills, skin
— gastrointestinal tract

Energy + growth
— ants: sugar

— maintenance, growth, reproduction,
secretion

Digestion - synthesis
Essential nutrients

ZS 2010/11 [ 17



Nutrients

* Energy content
— carbohydrate, protein: 1500 kJ/100g
— (wood)
— fat: 3300 kJ/100g
* Energy content
— Quetelet index

— BMI=m/h?
— skin fat
— impedance
Mi‘.:(-)/ 155 u;so 165 1'170 175 1éo 185 l(;m léS 260 265 21C
Vyska [cm] —_—
(A 18
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Esser_\tial nutrients

7 e \/itamins
| -« Fatty acids
 Minerals
« AmMIno acids

— lle, Leu, Lys, Met, Phe, Thr, Trp, Val
— dog, sea turtle: His, Arg
— cat: taurine

30 par toonh and peaier han 3o of
Vintay bn wmdec-bwn

Malnutrition
— intestine size

7S 2010/11 N 19
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Essential nutrients

« Amino Acid Score
— PDCAAS, %

— mg/g protein:

— Histidine 18

— Isoleucine 25

— Leucine 55

— Lysine 51

— Methionine + cysteine 25

— Phenylalanine + tyrosine 47
— Threonine 27

— Tryptophan 7

— Valine 32

L f |
ppee
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Essential nutrients

« Amino Acid Score

PDCAAS, %

Protein Lys SAA Thr Trp Dig AAS
Wheat 25 35 30 11 0.85 42
Chickpea 7025 42 13 0.80 80
Milk powder 80 30 37 12 0.95 100

maize: low lysine
soybean: 50
hamburger: 105
wheat flour: 50

herbivory + polyphagy

Phe: Tyr, dopamine, adrenaline,
phenyetylamine (antidepressant),
melanine

* phenylketonuria
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Essential nutrients

 Fatty acids
— linoleic (18:2 w6)
— linolenic (18:3 w3)

— fish
— seeds

— cholesterol

ZS 2010/11
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Essential nutrients

* Vitamins
— fat-soluble (toxic)
— water soluble (excreted)

— food

— symbiotic bacteria
» coprophagy (rabbits)
» X parasites

— C: humans, guinea pigs
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Essential nutrients

« Minerals

— Ca?*
channels, ATPase,
calbindin (kalciferol = vit. D)
earthworm: calciferous gland
pH and enzymes

* Na+ cotransporters
—Fe?*

* H+ cotransport

* hem

24



Salivary Glands

Parotid

Submandibular ._—_.,'
Sublingual [\

Pharynx
Tongue

Pancreas

Liver
Gallbladder.__ i
o N Pt
duodenurt Stomach

io i 1‘“-—&._‘
Common \ — Pancreatic
bile duct N duct
Colon
Transverse colon ~

! -

Lz cending colon T lleum

: | smal ntestine)
Descending colon

Cecum

Appendii———

Rectu
Anus

ZS 2010/11

Digestion

Gross energy

— Indigestible energy (feces, methan)

Digestible energy

— Unmetabolizable energy (urine)

Metabolizable energy
— Specific dynamic action (lions,
snakes, hummingbird, tuna)
Net energy
— maintenance
— production

\
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Digestion

= — * Food utilization efficiency
- LB — nutrient conversion
& N — bull: NEV (MJ) = - 2,68 + 0,086 . M
o + 16,50 * increment
e | — 0.32 kg grain / | milk
% 1 — 2.5 kg grain / kg bull

— 3.1 kg grain / kg pig

ZS 2010/11 oA 26
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Digestion

e cellulose

— cellulase: cellobiohydrolase, endo-
beta-1,4-glucanase and beta-1,4-

glucanase

— termites: Trichonympha
(Mastigophora)

— anaerobic bacteria (methane,
hydrogene)

— fungiculture

— crustaceans (Limnoria), insects
(Termitidae, Macrotermes) and
molluscs are able to endogenously
produce at least endo-beta-1,4-
glucanase
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Digestion

C :
* INsects
©) — stomodeum
S T — mesenteron
\ | 0 ® g Proctodeum
| o N | * external
RN — spiders
5 » | . ® — sea stars
32 19
— cephalopodans

 floem feeders

ZS 2010/11
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Fyziologicke teploty

« growth rate

7 -
— (g/day)
| — linear or slightly convex increase
with temperature
5 -
l__‘.
— concave decrease with temperature
T S = — convex trend with optimum
5 N (maximum) at moderate
9 3 temperatures
2 0,040
uDT 002 1
0 ""::::;‘ T T T 1 o
LDT T,
15 20 25 30 35 0.000 . - - - -
Temperature [°C] Temperature [C°]
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Fyziologicke teploty

* developmental rate

7 A
— (stage/day)
= — linear increase with temperature
— LDT: lower developmental threshold
5 - . — 1/dt; dt = SET/(T - T,)
% — dr = (T -T,)/SET
o™ A . — SET: sum of effective temperatures
£ N ., (degree days)
8 S — fluctuating temperatures
s — UDT
= / -3 — TO: optimum (maximum) at high
P o temperatures
1 " -, g . :
o UDT — sigmoid function
L — dr=exp (a+b-T)/(1 + exp (a+ b-T)
15 20 25 30 35
Temperature [°C]
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Fyziologicke teploty

* developmental rate

7 A
— developmental rate isometry
- — LDT equal
— proportion of time spent in stages
5 constant
| f
| — thermal window
4- &N\ s A — 20 degrees
E e — cell membranes: triacylglyceroles
3 - Ne oW
/ P
2_
/ »
14 ,,r"j :
-~ uDT
s‘\"*’/
0 =" T T T 1
LDT T,
15 20 25 30 35
Temperature [°C]
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Fyziologickée teploty
* phenotypic plasticity

— colour in butterflies Colias
eurytheme

+ 18°C leads to yellow
« 27 — 32°C produces orange

— Tenebrio molitor

11 — 15 instars at 25°C
15— 23 instars at 30°C

1.-2.3.2010 Thermal ecophysiology of animals [ 32
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http://upload.wikimedia.org/wikipedia/commons/6/65/Male_Orange_Sulphur_Megan_McCarty18.jpg

Fyziologickée teploty
* phenotypic plasticity

— colour pattern in ladybird Harmonia
axyridis, form succinea
» 15°C mostly black

» 20°C spotted
» 30°C plain orange

= thermal melanism

1.-2.3.2010



Fyziologicke teploty
« phenotypic plasticity

— colour pattern in pupae of ladybird
Harmonia axyridis
» 15°C mostly black

» 20°C spotted
» 33°C plain orange

= thermal melanism

1.-2.3.2010 Thermal ecophysiology of animals ,‘;§ )“\l 34



Extremni teploty

* dormancy

— diapause induction
» temperature influence on critical

Percentage of individuals entering diapause

photoperiod
100 = ; — diapause progress
Laspeyresia _ _ _
molesta =~ dlapause termination
80~ Pieris — quiescence
brassicae
i Acronycta
TUMICIS
40 Leptinotarsa
decemlineata
20 &
\ \
0 '~ — - — - .Ci -
0 12 16 20 24
Day length (hours)
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Extreme temperatures

 cold hardiness
— cold shock (chill coma)
— membrane disruption
— limit temperature
— rapid cold hardening

— Alternating temperatures
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