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Allenovo pravidlo: Homoitermn    se v 
 oblastech      nos, nohy, 

ocas)  jejich rasy nebo  druhy v oblastech  
 jejich   se   povrch  a  

se  .  
 
 
Fenek  (Fennecus zerda)      (Vulpes 
vulpes)    (Alopex lagopus)  
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Bergmannovo pravidlo: se      
 v    a  se u 

 . Toto pravidlo   druhy a poddruhy 
 v  oblastech jsou zpravidla  a   

jejich  z   .   ve 
velikosti je  mezi objemem a povrchem   

.      povrchu   objemu a 
    na jednotku hmotnosti. Pravdivost 

Bergmanova pravidla   pozorovat u  
 tygra,  apod. 

 
  

 

 



Bergmann's rule and the geography of mammal body size in the Western 
Hemisphere 

-  

ABSTRACT 
Aim  To describe the geographical pattern of mean body size of the non-volant 
mammals of the Nearctic and Neotropics and evaluate the influence of five 
environmental variables that are likely to affect body size gradients. 
Results  Mean body size increases to the north in the Nearctic and is negatively 
correlated with temperature. In contrast, across the Neotropics mammals are largest 
in the tropical and subtropical lowlands and smaller in the Andes, generating a 
positive correlation with temperature. Finally, body size and temperature are 
nonlinearly related in both regions, and split-line linear regression found temperature 
thresholds marking clear shifts in these relationships (Nearctic 10.9 C; Neotropics 
12.6 C). The increase in body sizes with decreasing temperature is strongest in the 
northern Nearctic, whereas a decrease in body size in mountains dominates the 
body size gradients in the warmer parts of both regions. 
Main conclusions  We confirm previous work finding strong broad-scale Bergmann 
trends in cold macroclimates but not in warmer areas. For the latter regions (i.e. the 
southern Nearctic and the Neotropics), our analyses also suggest that both local and 
broad-scale patterns of mammal body size variation are influenced in part by the 
strong mesoscale climatic gradients existing in mountainous areas. A likely 
explanation is that reduced habitat sizes in mountains limit the presence of larger-
sized mammals. 



Fosterovo pravidlo 
Toto pravidlo se  vznikem  forem  na  

. Je   vedle  izolace   vzniku 
 forem  roli i    vlivy.  na 

 ostrovech (Malta, Kypr,  Sardinie...)  v   
  slon Palaeoloxodon falconeri,  dosahoval  v  

pouze 0,9 m. Vedle tohoto slona  ve   na  ostrovech  
 jeleni,  a  savci. 



Glogerovo pravidlo 
 
 
Konstatuje,      na sever 

  srsti,  nebo . Touto   
 albedo,  je schopnost  nebo naopak pohlcovat 
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  a  se .  
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Hesseho pravidlo      v 

   nebo ve   
  oproti  z    srdce. 

Tato  adaptace jim   cirkulaci 
krve a     v   .  
 

    princip) 
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 se   v  na  

  v oblasti figuruje.  na sever, na 
 a do    se tyto  
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 a asi o 400   v . 

 



Renschovo pravidlo 
formuluje   hustota a  srsti  se se 

 teplotou  . V  oblastech 
 savci (ani   tak dokonalou tepelnou 

izolaci, a proto je  investovat do  .  



 
 

U     teplot   v  jejich 
metabolismu a  tedy i jejich aktivitu. 
 
U   je  termoregulace   na dostatku 
potravy (je energeticky   zdroje). Jsou-li  teplot v   

 valence  druhu), aktivita druhu   jimi . 

  teplot   nebo naopak) : 
 
-  do    
-  do strnulosti (   = hibernace,   =  estivace) 
 

Hibernace (estivace) je pro organismy.
 ale i  druhy  . U    

hibernace spojena s   a  teploty   druhy 
(plch, sysel,    letouni, z  lelek)   
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Cydia nigricana  

Monitoruje se  aktivita     DELTASTOP CN. 
 se    ve dvou   v porostu  

 .  se     (=   ve dvou  
dohromady  na 1 den  aktivity. Den  aktivity je  den, kdy teplota 
v  mezi 16.30  19.30 hod.  18 C.  dny se . Je-li 

  6  10  ve dvou  dohromady  na 1 den 
 aktivity, je    aplikaci. Larvy se    za 

7  14  (dle teploty na  od    aktivity. 
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Teplota    se vzduchem a  vysokou tepelnou kapacitu (je 
    energie na   teploty) a   

vodivost je . 
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povrchu  
 
Vlhkost  
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vlhkost   

 bod: (teplota  bodu) je teplota,   je vzduch  
nasycen  parami  vlhkost  100 %). Pokud teplota klesne pod tento 
bod,  kondenzace. Teplota  bodu je  pro   vlhkosti 
vzduchu:   je   ve vzduchu,   je teplota  bodu,    
teplotu  vzduch (a   aby  nekondenzovala. Naopak pokud je ve vzduchu 

  jen velmi    vzduch    zkondenzuje. 

C  32,2 C) 

>24 C 
 

>62 % 

21 - 24 C vlhko a dusno 52 % - 60 % 

18 - 21 C 
 

44 % - 52 % 

16 - 18 C 
vlhkost 

37 % - 46 % 

13 - 16 C  31 % - 41 % 

10 - 12 C  31 % - 37 % 

<10 C  30% 



 
 

Vlhkost  je    vlastnostmi: druh, typ, obsah humusu,  
 kapacita,  hladina  vody a  
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   (J.kg-1; Mpa) :energie, kterou   vodu,  
na jednotku vody (hmotnost, objem, nebo .  je to  kterou je 

  na   vody do   v . Hodnota  
   mj. na vlhkosti  (viz   .  

  mezi   v    a spolu s  
 rychlost pohybu vody v . 
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(Aceria carvi)  

rstliny indukuje u 
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Operophtera brumata)  
samic  brachypterie, apterie  
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(Coleophora halophilella) 



 
 

 
 

 



Nastudovat kapitoly v Begon et al.: 
kap. 1   
kap. 2   
kap. 3  Zdroje 
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- Aklimatizace

 



Adaptace 
 
-  



Adaptace 
 
- 

  

 



Adaptace 
 
-  

 
 

 mimikry  

 
 

 

 

 
  



Adaptace 
 
M mimikry   
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Mimeze  
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Vespa crabro) 
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Darwinovy 

(Geospizidae) 
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POPULACE 



Populace
 

 
 

Struktura populace 
 

Dynamika populace 
Migralita   
Vztahy mezi populacemi 

 
 



Populace: 
populace 
 

 se o soubor   druhu na 
 . Mezi jedinci v populaci je 

    .  
populace je dokonale   

. Toto      
 populace (jsou geneticky .  

populace  tedy  genofond (= soubor 
 vloh    



Populace: 
populace 
 
Populaci   genofond)  : 
-    jako  faktor  
adaptace) 
- velikost populace 
- mutabilita populace 
- migralita  - tok     
(genetic drift) 



Populace: 
populace 
 
Populace     
Populace   (rostliny, houby) 
 
Geneta (klon): populace   cestou z 

  jedince 

Kormus  soubory  
 po  
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Rameta - geneta 
Rameta -  

 
Geneta   

jedinec (Kays and Harper 1974) 
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Populace: 
populace 
 

Kormusy  soubory   po 
   trvale 

spojeni  

U rostlin se 

pojem 
polykormony 



Populace: Struktura populace 
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In the autumns 2011 a 2012:  
100 % of winter oil-seed rape fields infested with 
Delia radicum larvae  



Confirmed occurrence of club-root (Plasmodiophora brassicae) 
symptomatic plants in winter oilseed rape fields in the the Czech Republic 
course of several last years: 2010 -  



locality, field  Hrabenov  Libina Bludov Plinkout 

Preciptations, year 
mean (mm) 705 730 700 696 667 725 

Temperatures, year 
mean 

7,7 7,3 7,8 7,7 7,8 8,2 ( C) 

altitude (m.n.m) 345 362 290 269 306 306 
Sampling date 18.10.2012 25.10.2012 29.10.2012 29.10.2012 12.11.2012 12.10.2012 

Acreage 
1,4 7,5 10,5 14,7 24 15 (ha) 

Plants were sampled from 6 x 6 rectangular grid  

10 plants 
sampled per 
each place 

Six fields were 
chosen for more 
detailed 
assessments 



Locality 
Mean root area 

damaged by 
RML (%) 

Mean number of 
plants infested by 

RML; max. 360  (%) 
Libina 8,79 112 (31,11) 

 6,91 148 (41,11) 

Bludov 6,59 85 (23,61) 

 10,84 136 (37,77) 

Hrabenov 8,18 102 (28,33) 
Plinkout 6,68 127 (35,28) 



locality (date of 
plant sampling)

field acreage 
(ha)

RML 

Index of 
aggregation (Ia) 

Index of 
aggregation (Ja) 

 1,4 1,49 1,06 
Hrabenov (25.10.) 7,5 1,21 xxx 

 10,5 1,45 9,11 
Libina (29.10.) 14,7 1,32 8,86 

Bludov (12.11.) 24 1,36 1,13 
Plinkout (12.11.) 16,2 1,18 xxx 

 



Locality Mean thickness of 
hypocotyl (mm) 

Correlation (hypocotyl 
thickness x  area 

damaged  by RML) 

Correlation (hypocotyl 
thickness x  portion of 

plants infested by 
RML) 

r (p)* r (p)* 

Libina 8,21 -0,1659 (0,333) -0,1018 (0,555) 
 5,59 0,3787 (0,023) 0,1539 (0,370) 

Bludov 8,74 0,2856 (0,091) 0,2438 (0,152) 

 7,91 0,5889 (0,000) 0,4722 (0,004) 

Hrabenov 8,22 0,4823 (0,003) 0,4111 (0,013) 

Plinkout 7,93 0,3866 (0,020) 0,0032 (0,985) 

E E 



Locality 
RML x hypocotyl thickness 

Index of asociation (Im) 

Libina 0,97 

 3,74 (p = 0,003) 
Bludov 1,54 (p = 0,021) 

 2,36 (p = 0,003) 
Hrabenov 3,41 (p = 0,011) 
Plinkout 1,25 (p = 0,096) 



Locality 

number of 
places with 

CRP (max.  36 
places per 
locality)

CRP2 

Index of 
aggregation 

(Ia) 

Index of 
aggregation 

(Ja) 

Libina 30 2,36 1,02 

 5 1,38 9,88 

Bludov 4 1,56 1,02 
 1 1,08 xxx 



Locality 

Correlation ( portion of 
CRP x  area damaged  by 

RML) 
RML x CRP 

r (p)*1 Index of asociation 
(Im) 

Libina -0,5587 (0,000) -2,34 

 -0,2233 (0,671) 1,03 

Bludov -0,0810 (0,919) 1,11 

 -0,2686 (0,731) 1,06 



Locality 

mean root 
area 

damaged by 
RML (%) 

Mean 
number 
of plants 
infested 
by RML; 
max. 360  

(%) 

Mean 
thickness 

of 
hypocoty

l (mm) 

Correlation 
(hypocotyl 
thickness x  

area 
damaged  
by RML) 

Correlation 
(hypocotyl 
thickness x  
portion of 

plants 
infested by 

RML) 

number 
of places 
with CRP 
(totally  

36 places 
per 

locality) 

Correlatio
n ( 

portion of 
CRP x  
area 

damaged  
by RML) 

RML x 
CRP 

r (p) r (p) r (p) 
Index of 

asociation 
(Im) 

Libina 8,79 112 
(31,11) 8,21 -0,1659 

(0,333) 
-0,1018 
(0,555) 30 -0,5587 

(0,000) -2,34 




