ABUNDANCE A CYKLY

Populacni ekologie ZivocCichu



ABUNDANCE

- pocetnost, populacni velikost

- pocet jedincl v populaci

- vliv na znaky a projevy organismu
- télesna velikost
- reprodukcni fyziologie

- socialni organizace

- odhad populaéni velikosti= N

VYJADRENI ABUNDANCE

- populacni velikost
- absolutni populacni hustota
- relativni populacni hustota




VYJADRENI ABUNDANCE

- populacni velikost
- census — scitani jedincd, rostliny, sesilni nebo ndpadni Zivoéichové

vzorkovani — udaje jen o jedincich vzorku populace

vypocet detekéni pravdépodobnosti (p) - s jakou pravdépodobnosti se jedinec
z populace N dostane do vzorku C: N= C/p

- zpétny odchyt znackovanych jedincl - odhad Jollyho-Sebera

distan¢ni metody (liniové a bodové transekty) - detekéni funkce (jak se méni
pravdépodobnost detekce se vzdalenosti od pozorovatele)

kvadratova metoda — u rostlin

odbérové metody — u ryb a drobnych savci




VYJADRENI ABUNDANCE

- populacni velikost

- absolutni populacni hustota
- prepocet poctu jedincll na jednotku plochy
- vhodné pokud nelze populaci jasné vymezit v prostoru
- problém okrajového efektu

- relativni populacni hustota
* monitoring populacni zmény
- populacni indexy - koreluji s absolutni hustotou nebo abundanci
- pomeérovani velikosti populaci v prostoru a Case
- vypocet na zakladé:
+ poctu jedincli pozorovanych za jednotku ¢asu
* poctu pobytovych stop
- vzorku na standardizovanou jednotku (¢lovékohodina, pastonoc)
- problémy: saturace, nelinearni vztah k absolutni hustoté




POPULACNI CYKLY

- periodické fluktuace v pocetnosti

- populacni zmeny vyskytujici se s urcitou pravidelnosti
« Charles Elton (1924) — lumik norsky

- 4leté a 10leté cykly

* nejvic ryby a savci, méne ptaci a hmyz
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POPULACNI CYKLY

- Treska obecna (Gadus morhua)

- Rosomak (Gulo gulo)

- Norek americky (Mustela vison)

- Kojot (Canis latrans)

- Tetfivek obecny (Tetrao tetrix)

- Jerabek lesni (Bonasa bonasia)

- Cikada (Magicicada tredecim, M. septendecim)
- Krab dungenessky (Cancer magister)

- Osivka jarni (Erophila verna)




FAZE POPULACNIHO CYKLU

- pfirodni populace nemaji konstantni
periodu ani amplitudu

Peak

Faze rustu populace

Peak

Faze vrcholové hustoty

Level of real output

Faze poklesu

> wonhoe

Faze nizké pocetnosti %

Time
- zhrouceni populace: rychly az nahly
pokles pocCetnosti populace



PRICINY POPULACNICH CYKLU

- dosud nebylo plné objasnéno
- hypotézy (Berryman 2002):
« fyzikalni ucinky - cyklické vlivy externich faktor(i na natalitu a mortalitu, Gcinky
periodickych klimatickych vlivli nebo slunecnich skvrn
. t]Einky predétorﬁ - potencial systému predator-kofrist generovat cyklickou dynamiku
. l]“inky patogenﬁ - cykly v populaci hostitele i patogenu
« ucinky rostlin - interakce rostlin a herbivora, kolobéh Zivin
- ucinky populacni struktury - pokud je populaéni struktura zavisla na hustoté

- materské tjéinky — vlivy prostredi plsobici na materskou generaci se odrazi ve
vlastnostech potomstva, zavislost na hustoté se zpozdénim

. genetické l]‘c'inky —zmény v hustoté mohou zpUsobit zmény v genetickém slozZeni
populace
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PRIKLAD

- Elton a Nicholson (1942): zajic ménivy (Lepus americanus)
a jeho hlavni predator rys kanadsky (Lynx canadensis)

- 10leté cykly

- nejdriv do souvislosti s 11letymi cykly v poctu slunecnich
skvrn, pozdéji se této hypotézy vzdaly — ro¢ni rozdil v
cykliénosti by ved| k divergenci dynamik
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PRIKLAD

- zaznamy o cyklicnosti z archivovanych
londynskych zaznamu o vykupu a prodeji
kGzi rysa kanadského spoleé¢nosti Hudson

Bay Company
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Articles

What Drives the 10-year
Cycle of Snowshoe Hares?

CHARLES J. KREBS, RUDY BOONSTRA, STAN BOUTIN AND A.R.E. SINCLAIR

I n1831the ofa Bay C post
in northern Ontario wrote to the head office in London.
The local Ojibway Indians were starving, he reported, because
of a scarcity of “rabbits,” and they were unable to trap for furs
because they spent all their time fishing for food (Winter-
halder 1980). These shortages of so-called rabbits, which ap-
parently occurred approximately every 10 years, are regularly
mentioned in Canadian historical documents from the 18th
and 19th centuries. Those rabbits were in fact snowshoe hares
(Lepus americanus), and their 10-year cycle is one of the most
intriguing features of the ecology of the boreal forest.
Ten-year cycles were first analyzed quantitatively when
wildlife biologists began to plot the fur trading records of
Hudson’s Bay Company during the early 1900s. The Hud-
son’s Bay Company, established in 1671, kept meticulous
records of the numbers of furs traded from different posts
spread across Canada. The most famous time series drawn
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THE TEN-YEAR CYCLE OF SNOWSHOE
HARES—ONE OF THE MOST STRIKING
FEATURES OF THE BOREAL FOREST—
IS A PRODUCT OF THE INTERACTION
BETWEEN PREDATION AND FOOD
SUPPLIES, AS LARGE-SCALE
EXPERIMENTS IN THE YUKON HAVE

DEMONSTRATED

Figure 1. Canada lynx fur returns from the Northern Department of the Hudson’s Bay Company from 1821 to 1910. The
Northern Department occupied most of western Canada. The cycle for these data averages 9.6 years. Data are from Elton

and Nicholson (1942). Photo: Mark O’Donoghue.
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P ﬁ |,K L A D What Drives the 10-year

Cycle of Snowshoe Hares?

CHARLES J. KREBS, RUDY BOONSTRA, STAN BOUTIN AND A.R.E. SINCLAIR

- reprodukce a prezivani zajice zacne klesat ve fazi rlistu populace,
2 roky pred dosazenim vrcholové hustoty

 nejvyssi reprodukce a prezivani je na zacatku rlstové faze
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Figure 3. Changes in adult hare survival rates over the 10-year cycle at Kluane Lake, Yukon, from 1977 to 1996. Hare density
(histogram) in spring of year t is plotted along with survival rates averaged from spring of year t to t+1 for radio-collared
hares in control areas. Too few hares were captured in 1985—-1987 to estimate survival accurately.
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- Co ovliviauje zmeény v reprodukci a prezivani
zajicu?
- dostupnost potravy ?

- nebyla limitujici, jen 3% mortality vysvétleny
hladem

- ani kvalita potravy neméla vliv
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Figure 5. Changes in snowshoe hare numbers on control (1050, red) and food-supplemented (blue) areas during the
? population decline of 19811983 at Kluane, Yukon. The natural feeding experiment was begun in October 1981 (blue
- predace -

triangle). Summer months are shaded yellow. Data are from Krebs et al. (1985).

- 95% mortality zpUsobeno predatory

- zvySeni poctu predatoru s dvouletym
zpozdénim za zajici
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- Co ovliviauje zmeény v reprodukci a prezivani
zajicu?

- dostupnost potravy

- predace ?
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- otestovani: vylouceni predatoru (nejen rysové)

- prikrmovani: kombinace vlivu predator( a
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Figure 6. Changes in survival rates of
snowshoe hare numbers on control
and fenced areas during the
population cycle of 1988-1996 at
Kluane, Yukon. The arrows show the
mean survival rate for each
treatment. The survival rate per 30
days is averaged over each year, with
90% confidence limits, for radio-
collared hares.

Pozitivni vliv po
odstranéni predatoru
Témeér zadny vliv
prfikrmovani



