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Biodiverzita

= biologicka rozmanitost’ = rozmanitost’ zivota

« premenlivost’ je zakladnou vlastnost'ou zivota
a zivych organizmov
— od molekul v bunkach, cez populacie v spoloCenstvach
az po premenlivost ekosystémov v krajine

« ak je diverzita zakladnou vlastnost'ou zivota,
tak zachovanie biodiverzity podmienuje
zachovanie zivota na Zemi

— komplexnejSie a rozmanitejSie systemy byvaju
stabilnejSie (Odum 1953)

— s vacsou rozmanitostou sa zvysuje Sanca preZitia
ekosystému po zmenach prostredia




Biodiverzita

« urovne biodiverzity
na ktorych mézeme sledovat’ rozmanitost’ zivota

— geneticka

— populacna

— druhova

— ekosystemova

e rzita biosféery




Druhova diverzita

. i i )
« zlozky diverzity { NN( e
— druhova bohatost’ L
» pocet druhov v spolocenstve (na urcitej ploche) o
— vyrovnanost’
« podiel poéetnosti druhov s VAN -/

* navyssia druhova diverzita
— pri najvyssom pocte druhov s rovnakymi poéetnost'ami

druh spoloCenstvo

| A B C D
A.b. 10 3 5 4
C.d. 1 3 1
E.f. 1 3 2 8
G.h. 1
l.j. 1 3 3

K.l 2 1
O.p. 4

Q.r. 2 1
S.t. 4
U.v. 2
Y.z 1

druhova bohatost 4 4 7 8

druhova diverzita ? ?







Meranie druhovej
diverzity

druhova bohatost’
— pocet druhov v spoloCenstve, v krajine

indexy druhovej diverzity
— Shannonov H’ (=Shannon-Wiener, Shannon-Weaver)

H':_Zslpi'ln P;
i=1

» p = relativny podiel druhu, S pocCet druhov
indexy vyrovnanosti

— e (Shannonov)
Hl

e=
log, S

indexy dominancie
— Simpsonov index dominancie

W
=1




Druhova diverzita

« urovne druhovej diverzity (Whittaker 1972)
a — diverzita vnutri spolocenstva
bez ohfadu na okolie, je to vlastnost spoloCenstva

y — diverzita (Casti) krajiny
druhova bohatost celého regionu, komplexu spoloCenstiev
B — relativha miera diverzity 2 a viac spolocCenstiev

pomer medzi gama a alfa diverzitou

alfa gama beta
C'F CF CF
1. /A B G 6 7 1,2
C
G )
2 A © 4 10 2,5
C F I



Druhova bohatost’ Zeme

« viac ako 1,5 milibna vedecky
popisanych druhov

— pocet zavisly od taxonomickej urovne

* realny pocet cca 5— 30 000 000

— 3/4 bezstavovce (hlavne hmyz)
— 1/5 cievnaté rastliny

; A
Biologické principy Primack et al. 2004
ochrany pfirody
ostatni
’ \ Zivotichové
rostliny @ Viry 4000
248 500
bakterie 4800 >
protista (jednobunééné houby 69 000

organismy) 30 800

fasy 26 900



B Pfesnost odhadu
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Druhova bohatost’
Slovenska

* rastliny
— cca 3300 druhov
— 1/3 pbévodnych druhov rastlin v r6znom stupni ohrozenia

— kriticky ohrozené druhy flory SR z biotopov globalne ohrozenych v
celej strednej Eurdpe (raseliniska, mokrade, zaplavované luky,
slaniska, piesky).

— v Cervenom zozname vysSich rastlin zapisanych 1 270 taxénov (v
roku 1992 - 1 009), z Coho vyhynutych je 73 druhov (32 druhov v
roku 1992).

— 779 chranenych druhov



Ohrozenie biodiverzity rastlin a hub

4000

3500

3000

2500
2000
1500
1000 -
500 -
0 -

Pocet taxonov

Vyssie rastliny Machorasty Lisajniky Vyssie huby
B Celkovy podet B Ohrozené

Zdroj: BU SAV

skupina /kategoria | EX | EW | CR | EN [ LR | VU | NT | DD | LC | NE | Spolu

Sinice a riasy 7 80 194 281
Huby 5 7 39 49 51 86 36 32 305
Lisajniky 90 138 48 168 116 12 573
Machy 26 95 104 112 85 74 486
Cievnaté rastl. 73 1 243 282 378 247 46 1270
Spolu 194 1 490 553 901 399 218 36 32 2915




Druhova bohatost’
Slovenska

« zivocCichy
— dosial opisanych viac ako 28 800 zivocCiSnych druhov (vratane
bezstavovcov)

— v Cervenom zozname stavovcov zapisanych 268 druhov, &o
predstavuje skoro polovicu popisanych druhov (ohrozenost’ 48,6 %)

e 749 chranenych druhov
— najvacsie percento ohrozenych a chranenych medzi stavovcami



Ohrozenie biodiverzity zivoCichov
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Globalna kriza biodiverzity —
vymieranie druhov

e
under
threat

Thousands of species are currently
desmed to be threatened, but the true
number of species at risk of extinction
may be much higher, Estimates suggest
that between 500 and 36,000 species
might be disappearing sach year The
best data are for well-studied groups —
mammals, birds and amphibians. Much
bess is known about threats to other
Eroups, such as insects and fish,

ALREADY EXTINCT

TOTAL DOCUMENTED SINCE 1500

79 145 36 505
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® Mammals
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® Amphibians
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March towards
mass extinction

Mass extinctions — loss of 759% of existing species
— have happened 5 times in the planet's history,
If there are 5 million animal species and they ars
disappearing at rate of 0.72% per year (the upper
end of estimates), a sixth mass extinction could
happen by the year 2200. At the low end of the
estimated range, a mass extinction would not
happen for thousands of years.

BY RICHARD MONASTERSKY | GRAPHIC BY SW INFOCRAPHIC

Mammals Birds

1,199 1,373

THREATEMED SPECIES THREATEMNED SPECIES
269 of described species 139% of described
species
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5,522

HREATENED MAMMALS *BIRDS
AMPHIBIANS ANDINSECTS

EXTINCTIONS PER WEEK

Amphibians Insects
1,957 993
THREATENED SPECIES THREATENED SPECIES

419 of described species (Only 0.5% of roughly 1 million
described have been evaluated.
Hismiber of iing spoches may

wiceed 5 million)
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How
species are there?

Estimates of the number of species of animals, fungi
and plants vary significantly. That uncertainty clouds
understanding of how many species are threatened
and how many are geing axtinct.

ANIMALS
2 million to
11 million 1,371,500
s d ribed
Species
FUNGI
600,000 to .— 100,000
10 million described
predicted "
307,700 to . 307,700
450,000 described
predicted

Main threats

Hunting, fishing and other forms of exploitation

are a major tactor in declines in animal populations,
according to the Living Planet Index. Habitat
degradation and loss are also dominant threats.
Climate change is expicted to become a bigger
factor over time.

Climate
change 7%
Invasive
species 5%

Paollution 4%

Dizease 2%

FIGURES HAVE BEEN ROUNDED

spacies ans there? 5. L Pimem ot 5l Sriance 344, 1245752 (2014); B. AL Schaffars & sl Trands Exal, Genl 27, S01-810 (2012);



Globalna kriza biodiverzity

klesa pocet lokalit a poCet populacii vzacnejsich a
zranitelnejsich druhov

vymieraju druhy rastlin a zivoCichov

mnohé vymru bez toho aby boli popisané

Siria sa euryekné a invazne druhy



Celosvetovy boj za zastavenie
poklesu biodiverzity

¢ 1992 svetovy summit OSN v Rio de Janeiro

* ,Dohovor o biologickej diverzite*

— Tri hlavné ciele:
1. Ochrana biologickej diverzity v celej jej Sirke
2. Uprednostriiovanie rozumného a trvalo udrzatelného uzivania
prirodnych zdrojov pred ich nenavratnym ni¢enim
3. Spravodlivé vyuzivanie vyhod (uzitkov) vyplyvajucich z uzivania
biologickych zdrojov, vratane prava na pristup k tymto zdrojom a
zaistenie rovnopravneho podielu na zisku z ich uzivania

— poziadavok na ochranu, inventarizaciu a monitoring druhov

— Platnost’ pre SR: od 23.11.1994

— ciel zastavit pokles biodiverzity do r. 2010
- NESPLNENY

« stratégia Europskej komisie ,EU 2020 Biodiversity
Strategy*



Aktualna strategia Europskej komisie
,EU 2020 Biodiversity Strategy*

W
* *
.|

ENVIRONMENT

European
Commission

European Commission > Environment > Nature & Biodiversity

Home About us Policies Funding Legal compliance News & outreach

NATURE & BIODIVERSITY - [l :
EU Biodiversity Strategy to 2020 - towards implementation B0 s=0@

EU Biodiversity Policy v | e e e e e s e e e e e
Shale Dol The European Parliament adopts resolution on the EU 2020 Biodiversity Strategy

|

EU 2020 Biodiversity Strategy

The resolution, which was adopted on Friday 20 April 2012, is a follow-up to 'Our life insurance, our natural capital: an EU
Biodiversity policy development biodiversity strategy to 2020' as tabled by the European Commission in May 2011.

Economics of Biodiversity "The services that nature provides us with, like clean water, clean air, fertile soil, food, are not only crucial for the well-
Biodiversity Proofing being of human kind, they also represent an astronomical economic value. According to economists, each year we lose 3%
of GDP due to the loss of biodiversity. That costs the EU €450 billion year after year. Compared to these figures, investing

No Net Loss



Indikatory biodiverzity vymedzené pre EU

Focal area

EU and PEELDS headline
(italics indicate changes
from CBD headlines)

Proposed indicators

SEBI 2010
contributions/main
strengths of the
indicator

Suggested
improvements

Stav a trendy zloziek

biodiverzity

Hlavné faktory ohrozujuce

biodiverzitu

Trends in the abundance
and distribution of
selected species

1 Abundance and
distribution of
selected species

Birds: indicator produced
by NGO established in
SDI, SI and SEBI 2010
sefs.

Butterflies: methodology
agreed.

Expand geographical
coverage.

Add additional taxonomic
groups and ecosystems.

Change in status of
threatened and/or
protected species

ra

Red List Index for
European species

Production of an RLI
based on European risk.

Expand taxonomic
coverage.

3 Species of European
interest

Mew indicator based
on Habitats Directive
reporting.

Improve guidance on
maonitoring and data
collection.

Trends in extent of
selected biomes,
ecosystems and habitats

4 Ecosystem coverage

Comprehensive indicator
of trends in European
ecosystems.

Increase geographical
coverage.
Use Global Land Cover
data set?

5 Habitats of European
interest

Mew indicator based
on Habitats Directive
reporting.

Improve guidance on
maonitoring and data
collection.

6 Livestock genetic
diversity

First step in the
development of
indicators for genetic
diversity.

Improve definitions
of and data on
native breeds, and
endangerment.

Coverage of protected
areas

7 Nationally designated
protected areas

Key response indicator.

Improve accuracy and
quality of national
reporting.

8 Sites designated
under the EU Habitats
and Birds Directives

Combined indicator
(designated area

and sufficiency) of
relevance to the key EU
policy instruments for
biodiversity.

Add spatial layers and
improve data flow.
Explore similar indicator
for non EU countries
based on the Emerald
network (%).

Nitrogen deposition

9 Critical load
exceedance for
nitrogen

Reinforced links
between atmospheric
and biodiversity expert
communities.

Strengthen the link
between critical load
exceedance and loss of
biodiversity, and quantify
CLE impacts in protected
areas in Europe.

Trends in invasive alien
species

10 Invasive alien species
in Europe

Combined indicator

on alien species, and
development of 3 new
list of worst invasives in
Europe.

Add distinction between
invasive species and
alien species.

Increase geographical
coverage.

Impact of climate change
on biodiversity

11 Occurrence of
temperature-sensitive
species

Inventory of existing
indicators and
specific proposal for
development.

Develop specific
indicator.



Globalna kriza biodiverzity

* negativne faktory ohrozujuce biodiverzitu

* nevhodné aktivity fudskej populacie
« blahobyt na ukor prirody

— priama likvidacia ekosystémoyv
« biotopov potrebnych pre prezitie druhov
« likvidacia pralesov

— nepriame vplyvy
« znecistenie zZivotného prostredia

— vzduchu, vody, oceanov

» globalne zmeny klimy
— ozonova diera, sklenikovy efekt
— oteplovanie, extremy,

* invazne organizmy

« velké zrychlenie globalnych zmien po roku 1950



llustracia ,,velkého zrychlenia” v antropocéne

Grafy dokazuju, Ze realny zaciatok Antropocénu — obdobia dominantného vplyvu ¢loveka na biosféru
— by mal byt rok 1950 (Steffen et al. 2015):
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Steffen, W., Broadgate, W., Deutsch, L., Gaffney, O., & Ludwig, C. (2015). The trajectory of the
Anthropocene: the great acceleration. The Anthropocene Review, 2(1), 81-98.



Globalna kriza biodiverzity

* nicenie pralesov
— najvacsia biodiverzita v tropickych oblastiach, v pralesoch
— tropické pralesy rychlo miznu 1 % ro€ne
— dor. 2022 V2 dazdovych pralesov (model z r. 1955)
— vyhynutie 10 — 22 % druhov planéty




» aktualna rozloha pralesov na svete
* 21 % z pOvodnej rozlohy

World map of remaining intact forest landscapes forest landscapes
What forests are protected?

K.
w

s

- intact forests landscapes i 2

I other forest areas* = o tmeie e som

www.greenpeace.org



Odlesnovanie na ostrove Borneo, ktory je zdielany tromi krajinami:
Malajziou, Indonéziou a Brunei. V roku 1985 tvoril les 73,7 % povrchu
Bornea, v roku 2020 to bude podla odhadov 32,6 % (WWF, 2005). Mapa
podla Ahlenius (2007).



http://earthenginepartners.appspot.com/science-2013-global-forest
zmeny Vv rozlohe lesov v rokoch 2000-2012
publikované v Science, Hansen et al. 2013

http://www.sciencemagq.org/content/342/6160/850

prvenstvo v tazbe pralesov ziskala Kanada
— aktualne ohrozenie borealnych lesov Kanada + Rusko

5]

2 m
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» vytazena plocha v strednej Europe —

cervena
* narast plochy lesa — modra

-
o | |
&
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e sever stredného Slovenska

— prevazne sekundarne smreciny

O =




» prestavkove video

https://www.youtube.com/watch?v=GK VRt
HJZu4&t=151s



https://www.youtube.com/watch?v=GK_vRtHJZu4&t=151s
https://www.youtube.com/watch?v=GK_vRtHJZu4&t=151s

Globalna kriza biodiverzity

* znecistenie ovzdusia emisie — imisie

— kyslé dazde

 od zaciatku priemyselnej revolucie (19. storoCie) az do 2.
polovice 20. storocCia
 spalovanie uhlia — emisie zluCenin siry
e postihnuté najma vyssie polohy a naveterné svahy pohori
— vyssie zrazky

+ acidifikacia
 Ustup druhov narocnejsich na pH
 znizenie urodnosti pody, znizenie odolnosti horskych lesov



Globalna kriza biodiverzity

e znecistenie ovzdusSia emisie —imisie
— oxidy dusika, eutrofizacia, nitrifikacia

N, v ovzdusi (70 %) = nereaktivny dusik
Nr v zluCeninach = reaktivny dusik
— NH;, NH,*; NO,, HNO,, N,O, NOj; organickeé zluCeniny
Nr sa prenasa atmosférou na 10-ky az 1000-ky km
narast v Europe do konca 20. storocCia
celosvetovo pokracuje po r. 2000
z intenzivneho pofnohospodarstva
— najma hnojenie a chov dobytka
z dopravy, priemyslu a energetiky
— spalovanie fosilnych paliv a biomasy

narast reaktivheho dusika v ekosystéme negativne koreluje
s biodiverzitou
— z narastiu profituju bezné eutrofné az nitrofilné druhy a ustupuju
Specializované druhy (Specialisti, S-stratégovia)



« zmena druhovej bohatosti po umelom zvySovani depozicie dusika
v roznych prirodzenych ekosystémoch v porovnani s neovplyvnenou
kontrolou

— az na 2 vynimky pokles pocCtu druhov po prekroceni kritickej zataze
— Cim vyssie davky dusika, tym vyssSi pokles

kritickej zat'aze
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Globalna kriza biodiverzity

« klimatické Zmeny tri modelové odozvy druhov na
_ narast teploty narast teploty:
mmmm) DOsUN druhov na teplotnom naklonenie
gradiente (s nadmorskou @
vyskou alebo zemepisnou
C Sirkou) . -
pokles diverzity ak druhy posunutie

nemaju moznost migracie
na nove biotopy
— klimaticke extrémy
- rastie intenzita vetra, zrutenie
zrazok, dizka sucha
— zmeny priebehu ,pocasia” i
v priebehu roka

pocetnost’

nadmorska vyska



Ukazovatele klimatickej zmeny podla spravy IPCC 2014

ipcc.ch/site/assets/uploads/2018/02/SYR_ARS5_FINAL_full.pdf
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Figure 1.1 | Multiple observed indicators of a changing global climate system. (a) Observed globally averaged combined land and ocean surface temperature anomalies (relative
to the mean of 1986 to 2005 period, as annual and decadal averages) with an estimate of decadal mean uncertainty included for one data set (grey shading). (WG Figure SPM. 1,
Figure 2.20; a listing of data sets and further technical details are given in the WG/ Technical Summary Supplementary Material WG/ T5.5M.1.1} (b) Map of the observed surface




Hlavneé priCiny globalnych klimatickych zmien

https://ec.europa.eu/clima/change/causes sk

« spalovanie fosilnych paliv, vyrub dazdovych pralesov a
chov hospodarskych zvierat
== emisie sklenikovych plynov: CO, (63 %), CH, (19 %),
N,O (6% podiel na globalnom oteplovani)

1750 1800 1850 1900 1950 2000
| ‘ [ [ [ [ | [ [ [ [ ‘ [ [ [ [ ‘ [ [ [ | | [ [
10 — —
i cement )
gas
. oil Podla IPCC 2013

coal
5 —
0

globalny narast emisii fosilneho uhlika od roku 1750 podfa zdrojov emisie (IPCC 2013)


https://ec.europa.eu/clima/change/causes_sk

CARBON DIOXIDE OVER 800,000 YEARS

carbon dioxide (ppm)

Historicky narast koncentracie CO,
merany z bubliniek v ladovcoch (vlavo)

a priamo merany narast od roku 1960 na vrchu Mauna Loa
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Slovenské lesy:

roéné teploty

annual precipitation (mm)
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Kalifornia

— narast teplot aj
zrazok, znizenie
zrazkového deficitu
=> pokles optim
druhov
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Annual precipitation anomaly (mm) Mean annual temperature anomaly (°C)
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Biodiverzita
a hospodarske lesy
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Biodiverzita
a hospodarske lesy

* hospodarenie v lesoch a biodiverzita mbéze mat pozitivny aj
negativny efekt

— odlisné dosledky pre r6zne organizmy
« pozitiva
— oproti intenzivnemu polnhohospodarstvu su hospodarske lesy
biologicky vyrazne hodnotnejSie a rozmanitejsie
e az na vynimky su lesy usSetrené aplikacii chemikalii a hnojiv
 vytvaraju podmienky pre pestru skalu réznych organizmov
— aj hospodarske lesy su relativne blizke povodnej klimaxovej
vegetacii
(okrem plantazi s kratkou rubnou dobou)
e zachovavaju vacsinu druhov pévodnych lesnych organizmov
— vhodné prirode blizke hospodarenie (maloplo$né podrastové a

vyberkové hospodarenie) a mierne disturbancie moézu zvysit’
diverzitu aj oproti pralesu




Biodiverzita
a hospodarske lesy

negativne dopady na biodiverzitu

— plosSna umela obnova
* meni genofond pévodnych druhov a obmedzuje prirodny vyber
* meni drevinové zlozenie lesov
» znizuje ekologicku aj mechanicku stabilitu porastov
— nevhodné hospodarske formy
* rubanové spdsoby obnovy menia mikroklimu a zhorsuju p6du
— nestabilné rovnoveké porasty sa €asto rubu mladsie v désledku kalamit
— zhorSuju podmienky pre typicky lesné druhy
« skracovanie rubnych dob znizuje biodiverzitu
* rubaniska umoziuju expanziu invaznych neofytov
— pouzitie tazkej techniky, nevhodnych dopravno-tazbovych technologii
» degradacia pody a biodiverzity
— unifikacia manazmentu od polovice 20. storo€ia na Slovensku
« zanik gazdovskych lesov, vymladkovych a strednych lesov, pastevnych lesov



Biodiverzita
a hospodarske lesy

« zanik historickych foriem
manazmentu lesov

pastva v lese

hrabanie opadu

osekavanie letniny na krmivo
zir oSipanych na zaludoch
zbieranie tencCiny na palivo
kosenie travy v hajoch
vymladkové hospodarenie
uhliarstvo

Posledny pratur zahynul v r.1627 v Pol'sku

Fanta 2007: Lesy a lesnictvi ve stiedni Evropé, ¢ast’ Il.... Casopis Ziva



Vymladkové hospodarenie — nizke lesy

» historicka forma hospodarenia

« kratky cyklus (5—40 rokov) - [Upaninové dubiny na trieslovu kéru pre
,kozeluzny“ priemysel 15-20 ro¢né, ostatné 20—40 roCné

* od 50-tych rokov prevody na vysoke lesy

4 Hayley
—a— Dévin

coppice cycle

1300 1400 1500 1600 1700 1800 1900 2000
year AD

Fig. 3. The lengthening of the coppice cycle in Dévin and Hayley Woods. The values
are almost identical except for the last two centuries, when in Dévin the cycle got
considerably longer. Note that the two Woods are ca. 1300 km from each other.
Hayley data are based on Rackham (1975).

Stinka vymladkov v lupaninovych dubinach

sekerou (lepsia vymladnost)
Sigotsky a kol. 1953: Prevody nizkych lesov

Szabé 2010: Driving forses...For. Ecol.and Manag. 256



Hrabanie opadu sice znizovalo produktivitu
stanovista ale zvysovalo diverzitu podrastu

« narast druhov bylin a machov pri hrabani opadu v borovicovo-
dubovom lese

Z. Dzwonko, 8. Gawronski| Biological Conservation 106 {2002 ) 389-398 393
13 i C w w & 10 d
I O—0— w w
” u\n—ﬂ\ﬂ B- *Ef;_,n—-n*****
E 14 ¢ F - V4 y w % I
g | bylinna etaz 3 ‘
12
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Vymladkové lesy boli v 20. storo€i prevadzané na lesy vysoké
o com svedcia pozostatny trsnatych jedincov -
vymladkovy polykormén duba (Cesky kras)

* il

foto F. Malis
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Biodiverzita
a hospodarske lesy

 zanik historickych foriem
manazmentu lesov L0 -

[ .

 bioticka a taxonomicka

_+ _ stare plochy

~
. -
*

DCA2

homogenizacia (McKinney &
Lockwood 1999; Keith et al. 2009) 05 1

e sSucasny stav a trend v celej
temperatnej Eurdpe, u nas

-1.0

predOvéetk)'Im v dubinach 1.-3. -1|.o _0|.5 0 0I.5 ll.o 1|.5
VS
— nastup indiferentnych druhov, pokles
pocCtu druhov, ustup svetlomilnych

trav a travovitych typov, nastup hrabu
a cennych listnaCov namiesto dubov



 diverzita lesnych druhov vo vymladkovych

pocet druhov rastlin

Biodiverzita
a hospodarske lesy

lesoch rastie s vekom porastu

(@)

lesné
sciofyty

0O 10 20 30 40 50 60 70 80 90 100

roky po vyrube vymladkov

Taylor &Francis
Taylor i Erancs Group

vember 2008, pp. 572-583

Vol. 142, No. 3, No

Plant Binsysrems,

BIODIVERSITY IN FOREST ECOSYSTEMS
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Zmeny diverzity v hospodarskych

bucinach a smrecinach v 5. vs

- zmeny hustoty porastu spdsobuju zmeny diverzity rastlin v podraste
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Biodiverzita
a hospodarske lesy

« fragmentacia lesov znizuje biodiverzitu

Dzwonko, Z., & Loster, S. (1989). Distribution of vascular plant species in small woodlands on the Western
Carpathian foothills. Oikos, 77-86.

90~

£ 59
—

0

] 5

| -

>

o

e

-}

[
T 20
o

)
0O

o)

o

104

T

001 0.1 1
log. vymery porastu

34
g



koniec

B



PR TR fd LA ARSI T AR |.J.I.l:l.| Al st T el Tl Al L R ARy W kAl Fu'l.l ks -l-.l-r.l'ul FORRE R e lmwhl—
brazeni Okna MNapovéda

@ & @ [ @ | "‘ l' p.79 (4z11) ‘ — -|- 148% | ~ ‘ = | = Z | Ei

This content downloaded on Thu, 14 Feb 2013 03:30:42 AM
All use subject to JSTOR Terms and Conditions

valley 66.1% of the varanc
species (y;) was accounted
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the nearest wood:
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The multiple regression eq
most important predictor
species. Area accounts for
7505 = - T variance in y,, y, and y;, ri
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