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PocCatky lesozemedeélstvi na nasem uzemi— svetly les

Chov jelenu v dobé neolitu znamé jako ,zimni pfikrmovani“ (Barker, 1985):
foto Miskovice u KH, Farmva jelen z Misek, 2013 v miste nejstarSiho dolozeného
zem leni v CR (datace pred 7-8 tis. lety)




Silvopastoral (lat. silva- les, lat. pastoral- pastyrsky)
jeden z nejstarsich zplisobl chovu a nejrozsifenéjsi v agrolesnictvi

Byly doby, kdy tizemi naSi republiky bylo mozné oznacit jako pastevni krajinu. Od prichodu
prvnich zemédelct v mladsi dobe kamenné ¢ili neolitu (5300-4300 pr. Kr.) az do starsi doby
zelezné (750-500 pi. Kr.) byl chov hospodaiskych zvirat zalozen vyhradné na pastveé, v zime
byl dobytek piikrmovan vétvemi, vyhonky a listim dfevin z pastevnich lest. Teprve v mladsi
dob¢ zelezné (500-0 pi. Kr.) se v archeologickych nalezech objevuji nejstar$i kosy a mohou
tedy vznikat louky, umoznujici piipravu pice na zimni obdobi. Po sklizni sena se na loukach
obvykle spasala otava. Pro skromné zivobyti museli kolem roku 500 n.1. ve vesnici se stovkou
obyvatel sklidit pici z 30 ha luk, mit 40 ha pastvin, travnaté prilohy a 50 ha poli, na nichz
se po sklizni také paslo. Krome sena a slamy museli rolnici pro dobytek opattit jesté nekolik
tun zaludu nebo bukvic. Pravéci zemédélei vyuzivali predevsim sprasoveé niziny a pahorkatiny
s listnatymi lesy, které byly pro pastvu dobytka nejvhodnéjsi. Pi1 stredoveké kolonizaci,
pocinajici v l1.stoleti byl postupné osidlen 1 zbytek naseho Uzemi a pastva se dostala
1 do horskych krajin. Zcela svérazny typ krajiny vznikl pastevnim vyuzitim oblych hrbett
Zapadnich Karpat na vychodni Moraveé pi1 valasské kolonizaci. Jesté v 19. stoleti méla pastva
rozhodujici ﬁlql}u pit chovu dobytka. Pastviny byly po celé feudalni obdobi spole¢né,

Snahy o omezeni pastvy dobytka v lesich prevzato z Bucek, 2000
existuji od 18. stol., ke skutecnému omeze-
ni vsak doslo az mezi lety 1810-30, v Kar-
patech mnohem pozdéji (Malek 1971).
V soucasnosti je u nas lesni pastva zakazana

prevzato ze Skorepa, 2006 i/ o i o bt e
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Le bocage dans le Perche, prés de Nogent-le-Rotrou (Eure-et-Loir). - Cl. L.PV.A.



Landscapes that work for biodiversity and people

Science 362 (6412), eaau6020.
DOI: 10.1126/science.aaut020

C. Kremen and A. M. Merenlender

(2018)

Strawberry production in
Central Coast, California. On
the left, a homogeneous land-
scape of strawberry mono-
culture, including organic fields,
supports fewer wild species
then a diversified, organic farm
(right) in the same region, which
includes a small field of straw-
berry, surrounded by orchards,
hedgerows, diverse vegetable
crops, and natural habitats. The
monoculture landscape creates
barriers to wildlife dispersal,
whereas the diversified land-
scape is more permeable.

Science

PHOTO: C. KREMEN

B cultivated lands Rangelands (<10% tree cover)
| — — — 1
Single-species Multi-species | Silvo-pastoraly Management Restored Nomadic
patures pastures system intensive range pastoralism
| | grazing
Row crop Simple Complex | Mixed Agroforestry ~ Home garden |
monoculture rotation rotation/ | crop/livestock  system |
__________________ i n_te_ru::_ro_p________l_________ e

Mative/non-native
| multi-age forests |

Forest lands

Monoculture tree plantations

(even-aged) (multi-aged)

Restored Mative forest

forest with EBM

- Chemical intensification
(B) Forms of management for forage, crops, and tree products from cult

ivated lands (yellow),

rangelands (light green), and forests (dark green), arrayed roughly along a management gradient of
diversification (left to right) or chemical intensification (right to left). Cultivated lands include all
m planted systems. Dashed lines indicate overlapping concepts. EBM, ecosystem-based management.



Landscapes that work for biodiversity and people S
C. Kremen and A. M. Merenlender Science 362 (6412), eaaUﬁUEU Clence
(2018) DOI: 10.1126/science.aauc020
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Fig. 2. Ecosystem service trade-offs with land management. Radar diagrams display how
different land uses affect various ecosystem services and biodiversity. (A) Monoculture row cropping
contributes to food production at the expense of other ecosystem services and biodiversity. (B) In a
working landscape managed for conservation, patch types differ in the services they provide, but each
patch type should display a relatively even array of services, minimizing trade-offs. (C) Across
patches, the services provided for the working landscape in (B) are multifunctional.

ILLUSTRATION: NIRJA DESAI/SCIENCE BASED ON C. KREMEN AND A.M. MERENLENDER; PHOTO: NATIONAL AERIAL IMAGERY PROGRAM, ADAPTED BY NIRJA DESAI/SCIENCE




Koncept vyuziti krajiny- pr. africké ranée se zvéfi

Clovékem ovlivnéné Prirodni
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A Contribution of game ranching to biodiversity & food security & Lon®
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Zména mysleni vlastnikau...

Economic

Shifting from a Commodity to
a Bio-Experience Economy

Beef — commodity production
Wildlife — bio-experience economy

Tourism

Meat Viability
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Chovy ze zvéri

- Oblast Jizni Afriky (JAR, Namibie, Zimbabwe, Botswana)
- oplocené, udrzitelna extenzivni produkce kombinace foto a
loveckého safari, ale i hospodarskych zvirat




Silvopastoralni systémy v Evropeé ...

Portugalsko- Montado
Spanélsko- Dehesa
Némecko- Streuobst
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Tradicni pastvina

Je to svétly les, zemédélska puda nebo...?

T|bor 'H.ar.'tenl P



A) arable agroforestry B) livestock agroforestry

0 500 1,000 Kilometers
[ |

Den Herder et al. 2017. Current extent and stratification of agroforestry in

European Union. Agric Ecosyst Environ 241:121-132

5.12.2018 14



Silvopastoralni systémy v Evropé
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Zastoupeni pastvin, kde jsou stromy pritomny s odhadem vyméry zemédélské ptdy (2012)




Zastoupeni extenzivnich sadl spadajicich pod agrolesnictvi
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Komercni drevo

}er/visni role
4

Palivové drevo
Stavebni materia
Ovoce, plody

Pice pro zvirata

Mulc a zelené
hnojeni

Na urovni farmy:

Ochrana proti erozi
ZlepSeni ptdni urodnosti

Udrzeni organické hmoty a fyzikalnich
vlastnosti pady

ZlepsSeni kolobéhu zivin

Potlaceni pleveld, chorob a sSkddcu
Stin (zvirata a rostliny)

Snizeni rychlosti vétru

Ohraniceni pozemku a oploceni
Zlepseni mikroklimatu

Na sirsi durovni:

Zlepseni hydrologického cyklu
UdrzZeni biodiverzity

\Vézénl' uhliku

. 7




... a co dfeviny na zemé&délské pidé s chovem zvifat v CR?




Dnesni silvopastoralni systémy
Napr. pastva v sadech- Bilé Karpaty

Asociace
soukromého
zemédeélstvi CR
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Dnesni silvopastoralni systémy
- Obory a chov zvére
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Krmivo
Obsah zivin v listech drevin-letnina

Table 1 Concentration (mean =+ standard error of mean) of N, P, K, Ca, Mg and N:P, Ca:P and K:(Mg+Ca) ratios in leaf-fodder of the studied

species

Species Neke") Peke) Kk Ca(gke " Meg(g kg™')  N:P ratio Ca:P ratio K:(Mg + Ca)
Acer platanoides  28.2 + 1.2* 2.7 £ 03* 180 £ 0.6*° 123 4+ 0.5 304+ 02* 108+ 1.3** 46+ 04 118 £ 0.07*°
Carpinus betulus 307 £ 0.6* 1.9+ 0.1* 106 £ 1.0 127+ 1.7*> 27 4+ 04" 155+ 04° 6.4+ 0.7*°  0.69 + 0.04*
Corylus avellana 315 £ 1.4* 23 £ 0.1* 160+ 1.9*" 164+ 13 36403 138+ 12*° 72408  0.79 £ 0.06*
Fagus sylvatica 314 £29° 21 +£02* 91 +05° 102 £ 04 26402 153403 51403 071 £ 0.05
Fraxinus excelsior 332 +£2.1* 32 +02° 209 + 0.9° 17.2 + 1.3¢ 41407 105+ 1.0 54+ 0.6 099 + 0.05%°
Populus tremula 289 + 1.0 2.6+ 02" 183 £ 2.0* 154 4+ 1.1% 28 4+ 04* 113+ 07* 6.1 +06 1.01 £ 0.09*°
Quercus robur 329 +£09* 25+01* 1164+ 0.7 934 05° 2.6+ 02° 135408 38+ 0.1* 097 + 0.03*°
Tilia cordata 360 + 1.2 3.0+ 05 197 +04* 12.1 4+ 24*>¢ 28 4 0.6 12.6 + 1.3**€ 4.1+ 0.7 1.46 + 0.25°
Ulmus glabra 343 433 27401 199427 142 4+ 1.9*°¢ 27403 1274+ 07*¢ 52405 118 4+ 0.08*°
Meadow hay 20.0-28.7 2.7-3.7 24.1-34.0 6.0-8.4 1.54 5-10 1.7-2.5 -

Optimum range 19.2-25.6 2.3-3.7 5-10 29-58 1.5-3.5 5-10 1-2 1-2.2

Using Tukey post hoc comparison test, differences among species indicated by the same superscripted letters were not significant

Chemical properties of good quality meadow hay follow Hejeman et al. (2010, 2012), Hrevusova et al. (Hrevusova et al. 2009) and Tallowin and Jefferson

(1999) and the optimum range for cattle follows Kudrna (1998) and Whitehead (1995)

Calculated by one-way ANOVA, differences among species for all chemical properties were significant (P < 0.01)

Hejcmanova et al, 2013
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Sklizen tresni spojena s letnim prorezem a tim
krmivo pro zver a nasledne palivove drevo

el - 47




Dnesni silvopastoralni systémy




Pokud jsou stromy na pastviné skot se déle pase

(Titto et al, 2011)

Table 2 Least square means (percentage of obhservations), pooled standard errors (SEM), and probability values of behaviors
for bulls during the 12 days (06.00-20.00 hours) experiment period in each treatment

Variable Mean SEM P-value
Treatment Treat x TS Treat x AS Treat x NS

Use of shade

Tree shade (TS) 30.6 1.84 < 0.001 - 0.002 -

Artificial shade (AS) 44.3 1.97 0.025 0.002 - -

No shade (NS) - - - - - -
Standing

Tree shade (TS) 82.3 1.64 < 0.001 - 0.001 0.107

Artificial shade (AS) 72.0 1.93 < 0.001 0.001 - < 0.001

No shade (NS) 86.1 1.48 < 0.001 0.107 < 0.001 -
Grazing

Tree shade (TS) 66.2 2.34 < 0.001 - < 0.001 < 0.001

Artificial shade (AS) 54.6 2.53 < 0.001 < 0.001 - 0.648

No shade (NS) 52.1 2.45 < 0.001 < 0.001 0.648 -
Ruminating

Tree shade (TS) 18.1 1.40 < 0.001 - 0.093 < 0.001

Artificial shade (AS) 23.5 1.50 < 0.001 0.093 - < 0.001

No shade (NS) 6.2 0.86 < 0.001 < 0.001 < 0.001 -
Idling

Tree shade (TS) 15.7 1.62 < 0.001 - 0.084 < 0.001

Artificial shade (AS) 21.9 1.79 < 0.001 0.084 - < 0.001

No shade (NS) 41.7 2.17 0.002 < 0.001 < 0.001 -

Treatments included access to shade by trees (TS), structure that blocked 80% of solar radiation (AS) or no shade available (NS). The use
of shade was when at least the head was not in the sun. Use of shade and standing were observed separately from the other activities. Eight
bulls were allotted at the same time to one of the three treatments, for four days each, and each one was defined as one replicate in each
treatment. P-values are presented for the linear effect of treatment and the interaction between treatments. Behaviors are presented as
probability/14 daylight h.



Stromy na pastviné maji vliv na
fyziologii zvirat (dechova frekvence)
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Fig. 2 Mcan +SEM respiration rate (RR) of steers per treatment and period of day.

Rovira a Velasco, 2010



A mUze mit vliv i na produkci/pfirtstky u

neaklimatizovaného skotu (Rovira a Velasco, 2010)

Table 4 Effect of shade on average daily gain of cattle (mean +SD).

A verage daily gain (g/day)

No shade Artificial shade Natural shade
0-32 days 694% +272 1034° 4294 1002° + 206
32-53 days 1268% + 245 850°+214 643° + 285
0-53 days 962% + 150 948+ 220 833*+127

*® Means within a row with different superscripts differ (P <0.05).

Stin strom( vyuZivaji RN D
déle nez pristresku S P# ]
5l g ey
0t f

Temperature-humidity index

Fig. 3 Total shade use (in minutes) by steers during
davlight hours (0600-2100h) on days with different
THI values. Each point 1s an average of four steers
(+ SEM) per day.




Ochrana pred letnim ususkem- kvalita
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Dnesni silvopastoralni systémy

- Udrzba chranénych uzemi pfed expanzi
drevin a poklesem druhoveé diverzity




Dnesni silvopastoralni systémy
- Udrzba chranénych uzemi pfed expanzi
drevin a poklesem druhoveé diverzity

©Ceska krajina, 2015
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Vyska trav a posSkozeni semenacu
drevin na pastviné- skot

1 - T T T T e

CESKA i
ZEMEDELSKA " v
UNIVERZITA V PRAZE

o
oo
!

]

- "0 vy&&i semendale 40-50 cm

>
!
/

>
(V)]
>
-z
o
i)
8 ] [ ) eV 7 v
c @%% oy "~ °™ Nizsi semenace 12-15cm
3 04- gy, *es
kS " ° @ ‘e
-DQI)D
>% 0.2 1 ® 0og o
'g 0
(g0}
S— 0 T T T 1
o 4 8 12 16 20

Vyska okolni vegetace (cm)

Fig. 3 Estimated probabilitics (using logistic regression
with a logit link) of each individual sapling being browsed
as a flactor of surrounding vegetation height (HDB),
controlling for effects of size class (O: small saplings and
[I: large saplings) and grazing intensity (unfilled symbols:
low grazing intensity and filled symbols: high grazing

mtensity) Vandenberghe et al, 2007




Vhodné druhy velkych herbivort
do silvopastoralnich systému- potravni typy

I narocnost ochrany drevin
<

EUROPE: RUMINANT FEEDING TYPES

Intermediate types

Concentrate selectors ¥

: Grass/roughage eaters

,okusovaci’ ,Spasaci’

S . ( mouflon
VA .p\k.,, ﬂ«q,.

Fig. 2. European ruminants
according to feeding type
(shaded), domesticated species
white; the further to the right, the
better a species’ adaptation to

,oportunisté’-
pfechodny typ"™

|
Rumen: :
: digest plant cell wall/fibre in its
: N7 RR; the more to the left, the
(e.g.roe) | (e.g.reddeer) (%9 more plant cell contents are
Feeding rhythm (roe deer)J: (chamois) (red deer) ! ( cattle ) selected for. Note Changes in
AMAMA A  ANANAA /LA A AA Aa A diurnal feeding frequency (from
0 6 12 18 24 . 0 6 12 1B 24 0 12 18 24 0 8 12 18 24 Hofmann 1976, redrawn)




Minimalni ochrana drevin- skot,
prasata, drubez

1y I lll{ p,“.lll uj)"""t”lu "l ]u;' |

0




Zaklad

ana

e

~

il Wﬁmrmu,nl



Domestikované druhy- do vysky 2-2,5 m jelen
evropsky, lama, koza domaci
Zatravnéni a udrzba pastvin




Ochrana proti okusu
- kari sit (10x10 cm, drat 4 mm) ukotvena k zemi
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Poskozeni ohryzem
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Ochrana proti loupani- drevéné plotové
N pletivo- zaloZeni farmy
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Oploceni pastvin
Uzlikové pletivo

Oborni typ

Elektricky ohradnik
Zivy plot- hloh
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Hustota drevin v zalozeného silvopastoralnim
systému

V zavislosti na typu vysadby:

- v plose a dle druhu dreviny (50- 350 ks/ha)
- Vv liniich

- po obvodu pastviny

- skupiny drevin- funkéné misto pristresku

V zavislosti na druhové skladbé




Zvysuje celkovou biodiverzitu




itu bezobratlych- kolonie
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Budoucnost agrolesnictvi?

OF COURSE IF WE LEFT THE LAND TO ITSELF
IT WOULD REVERT TO WOODLAND ANYWAY,
BUT WHERE'S THE PROFIT IN THAT?

CARBON Ll)
OFFSETTING |




Agrolesnictvi- misto kde k
radostl je bI|zko
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Vyzkumny Ustav Zivocisné vyroby, v.ov.i.

Déekuji za pozornost mauglia6@volny.c
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