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Diversty of livestock production systems
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Silvopastoral Systems
L Scattered trees and shrubs in pastures (ST)

Fodder banks (FB)

Grazing under tree plantations (GP)

Grazing native forests (GNF)
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Distribution of SPS
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LACPezoet al.,, 2018)
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Distribution of SPS options in different agroecological zones in LAC
(Pezoet al., 2018)
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Intensive silvopastoral systems

Alley farming
(Pastures and woody perennials)



Extensive silvopastoral systems

Scattered trees in pastures Live fences Agostaderos
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Comparison of scattered trees Iin pastures systems in
three localities

Variable Rivas Cafas Rio Frio
n=2294 n = 5896 n = 2482

Average tree density 17.0 8.0 231

(trees/ha) ' ' '

% of trees represented by

the 10 most common 74.4 71.0 71.8

species

Average number of tree 230 34.0 2 8

species/farm ' ' '

Total number of species 72.0 101.0 106.0

Differences in tree density in the landscape depend on the landscape
history and pasture management

(Gomez, Lépez, Esquivel and Villacis, sin publicar




Examples of how tree cover varies in different livestock
farm types in Rio Frio

Highly intensive dairy farms

= Live fences

x = Scattered trees




Less intensive dairfarms: dual purpose
systems

s (Villacis, 2003)

* = Scattered trees = =|jve fences




Abundance of woody perennials that provide fodder or fruits for livesock
feeding in three agroecological zones in Costa Rica

Humidtropics Subhumidropics Drytropics
Rio Frio Esparza Cafas
Villanueva
Species Abundancén Species Abundancén Species Abundancérn et al.2018
Acrocomia Guazuma
Psidiumguayaba 22 aculeata 11,5 ulmifolia 12,6
Guazuma Psidium Acrocomia
ulmifolia 2 guayaba 7,9 aculeata 10,3
Otras especies Guazuma Otras especies
lenosas 76 ulmifolia 4,2 lenosas 77,1
Manguifera
indica 1,9
Enterolobium
ciclocarpum 1,8
Otras
especies
lenosas 12,7



Local knowledge on
traits and ecosystem
services of tree cover
In livestock farms
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Mosquera (2010) CATIE@



Rankingpf speciesunderthe nutrition service

Bienes

euBLWINg]
& sojnd|

RIIPRIA]

EUIYIPAJA

ikl |

Servicios

embas
BIOU)SISAY

PEpislenlpoly
BRITE|

so[ons ap

ojua oo
A ugisoaa
ap [oHu0Dd

enae
ap sajuanj
ap 023044

sojuataaduioy

opeued A ojsed
[2 eaed eiquiog

B

BC

Medi

as

6.87
5.16
4.68

4.11

3.89
3.89
3.74
3.66

Nutricion

Guasimo

Madero negro

Genizaro

Jicaro

Carao

Leucaena

(Guanacaste
Mango

Mosquera (2010)




Managementfodder value

Plant traits:
- Nutritional value
- Regrowth capacity

- Productivity
- Drought tolerance and water use efficiencie =




SPECIES WITH POTENTIAL FOR EVALUATING
REGROWTH CAPACITY

Guazumaulmifolia Cordiadentata
(MalvaceaeByttnerioidead (Borraginaceag

Nonlegumespecies



SPECIES WITH POTENTIAL FOR EVALUATING
REGROWTH CAPACITY

Albiziasaman Pithecellobiundulce AlbiziaNaipoides GliricidiaSepium
FabaceagMimosoideae (FabaceagMimosoidead FabaceaeMimosoideae (Fabaceag

CATIEC



300 -

20 e e [
q') baeeeentt
E T P|tdu|
s 200
> 87 % --- Corden
)
Y
Z B TN e Albsam
< 10 B ) [ mcmm=-- } ____________ {
I /‘I ------- Glisep
100 o - -~ Albnio
// - - - - Guaulm
¥ P T mrmemem == I
50 . .—.—". .._,.-I ..................................... Teeoreeoccenceecccencccccccnnnccccnnes T
0 B
Mayo Junio Julio Agosto

Period (Month)

Figure 2 Cumulative curvéor average number ategrowthsper tree for six woody
perennials present in pastures in the dry tropicdNadaragua



Regrowth traits

Correlation analysis between regrowth traits

Long D Base Vol TR THR TH TLA  TSLA H(MS)

Long 0,74 0,85 02 025 028 03 044

0,88 0,54 0,58 0

Vol 035 03¢ 042 04S¢ 048 0,56

TR 0 0 0 0 0

THR 0 0 0 0

TH 0 0 0

TLA 0 0

TSLA 0
H(MS)

** (p < 0,05); LengthLong, basal diameter§basg; Total number of branches(2°,3°,4°,59R);
Total number of leaves in branches (2°,3°,4°,3%H@; Total number of leaves in the regrowth
(TH); Regrowth volumeMol) y DM of leaves in the regrowfMS), Specific leadrea ofthe
regrowth (TSLAand leafarea (mn?)



SPECIES PREFERENCE
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Impact of the use of fodder banks on livestock production

Fodderbanks management Milk reference

Kg cow/ day

Beef

Kg/a/day
Erythrina Supplement Intensivedairy 7.3 Camero et al.
poeppigiana 2001
Tithonia Suplementation Intensive dairy  11.7 Chacon 2018
diversifolia 6%, concentrate system

and star grass

Suplementation Intensive dairy  11.8
12%, concentrate system
and star grass

Leucaena Brachiaria Beefsystem 0.490.68 Jiménez 2007
leucocephala brizanthawith

Leucaena

leucocephala

CATIEC




Milk yield and quality in cows eating diets including
woody perennials

Diet Milk yield Milk fat (%) Total Solids (%)
(It/cow/di)y

L. leucocephala 7.01R0.1 4.27R0.13 13.74R0.19

+ C. dentata ' ' ' ' ' '

S. Saman + C.

dentata 6.9ND.13 3.98ND.14 13.28N0.20

A. niopoides + 6.68ND.89 - o

C dentata 4.13R0.1 13.58K0.09

Control 6.65K1.09 3.97K0.22 13.39K0.05

Control: grazing + poultry litter + molases + minerals
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Designing climatemart silvopastoral practices

AClimate impacts> 80% of production is rainfed

AProlonged droughtswater scarcity major problem for
forage production and conservation

AUse scientific and local knowledge for designing SPS
to Improve water use efficiencies



Plant water sources

Profundidad de suelo (m)
| Top (0.2-0.5)

Intermediate (0.5-1.0)

Several
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Soil Depth (m) 100

Top (0.2-0.5) 80 1

(18)

(6)

. 3

o Intermediate (0.5-1.0) ¢ 01

o f?,i 40 ©
G-

=

Deep (O

N’

(4)

5 e 38 20 - 3)
~Acuifero, @)
~15m - 0 ‘ ‘ ‘ ‘
(10-25) S A I D . s A
Dry season )
y Dry Rainy

S: Karwinskia calderonii, Spondias purpurea
I:  Byrsonima crassifolia, Cordia alliodora, C. dentata, Guazuma ulmifolia, Simarouba amara, Spondias mombin,
Swietenia humilis, Tabebuia rosea

Variable (A): Albizia saman, Cassia grandis, Crescentia alata, Gliricidia sepium

Deep (D): Albizia niopoides, Ceiba pentandra, Coccoloba caracasana, Enterolobium cyclocarpum, Mangifera
indica, Myrospermum frutescens

Rainy season

S: All (except sp A)

A: Ceiba pentandra, Myrospermum frutescens, Spondias mombin

All species changed preferred water source according to seasons, except for Spondias purpurea

Source: Armas et al. 2013




Efficiency (grams of DM MS per Kg gd)Hn
pastures: interactions between species

Tree species
B. brizantha H. rufa

P. Saman 2.6 1.7

1

D. Retusa 2.3 4.8

D. robinioides : 1.1

Based on treesEevapotranspiration Fuente: Andrade 2007



Contribution of woody perennials to adaptatio

of grazing animals to climat change

AHeat stress reduction
ALower respiratory frequency
ALess rectal temperature
ALonger grazing time
AHerbage gquality improvement

ASome tree fruits and fodder available
during the dry season

All thesecontributes to higher livestock production yields



.III;I{.III.III.I

Changes in Temperature
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Average milk production and respiration rate for Jersey cows
grazing in paddocks with and without trees

Treatment Milk yield Respiration rate
(kg/cow/day) (respirations/min)
* Without tree 11.37 80
With trees 12.48 65

* monoculture
** 246 observations per treatment

Cows with access to shade produce 11
15% more milk




Adaptation to Cd~eed and nutritional value

AProlonged drought conditions
ATrees produce fruits of high valueritical dry period




Contribution of woody perennials to CC

adaptation

Effects on

astures .
P Effects on animals




Monthly forage production under the trees canopy

and the open space in Corrientes, Argentina

800

Ene Feb Mzo Abr May Jun Jul Ago Sept Oct Nov Dic

s Cjc|o abierto === Bajo copa

Source FernandezMayer, 2017



Especie kg arbol* [% PC_ |% DIVMS

Availabilityof fruits in pastures in the dry Acrocomia aculeata 86 | 55 | 664
. . Guazuma ulmifolia 26.4 75 62.8
trODICS Of Costa Rica Samanea saman 36.1 15.6 71.5
30. Enterolobium cyclocarpum 86.0 13.2 67.8

Brachiaria brizantha (grass) 4.9 46.2

coyol X genizaro

N
7!

> guacimo ) Guanacastge

N
=]

=
Q

Fresh fruit production (kg/tree)
i g

o

2/3 2/17 3/3 3/17 3/31 4/14  4/28  5/12
1/27  2/10 2/24  3/10 3/24 417 4/21 5/5

collection week
Fuente: Esquivel 2007

- The diversity of species favors the availability of fruits in the dry season and contributes to CAT|E©

prevent weight losses



Integration of tree resourcesadaptation strategy at farm level

Fodder banks for
cut&carry

Scattered trees In
pastures

Grazing under the forest




Prosopispp a flag species in seamid and arid environemnts

Almportance will increase in the
context of Climate change

AManage natural regneration
ADistribution and densities
AQuestion of invasive species in
Some countries




Potentialfor Prosopidasedsystems
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Prosopispotential
Prosopis prodution
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1.800 kg per canopy area/ ha
30% of the canopy ‘érea 6()(9 kg / ha
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2.5 kg Guandu Ieaves/ cow

2.5 kg Prosopispods/ cow =9 L / cow/day
Hugo Béez, INTTAS 2004 CAT|E©



Effectof four tree specieson the of % totalsoilN

Tree species Mean Mean p<0.1) *
under outside
tree
canopy
Genizaro 0.40 0.34 0.026 *
Guacimo 0.37 0.33 0.037 *
Guanacaste 0.37 0.35 0.154
Roble 0.37 0.36 0.639

Source: Romero (2013)



Financialcontribution of timber in linear plantations

Simulating the introduction of Cedrella odorata in 2,5 km long perimetral fences
In livestock farms in Cayo District, Belice resulted in an increas in Net Actual
Value to (NAV):

Small farm (les than 40 ha):
Medium size farm (40-100 ha):
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Timber production under the scattered tres In pasture

system Iin grazing areas (Guanacaste, Costa Rica

25

20
15
10

0

Small farm Medium farm Large farm

M3inha

o

Timbe production under this system is equivalent to 130% of the yield
obtained under tree plantations




Ecosystenservicesbiodiversity

AConservatiorof keyspecies
AStructuralandfunctionalconnectivity




Birdrichness in three countries
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CONTRIBUTIO®FWOOL PERENNIAIROCC
MITIGATION

%Woody perennials in gener&equester C

In the aerial and root biomass.

%Edible fodder and fruits

v.Help to reduce enteric Gldmissions by
improving the ruminal degradation of fiber
fractions; however, if used in excess may result
in higher NO emissions.

¥:.Some have secondary metabolites (i.e. tannins,
saponins) that contribute to reduce £H
emissions.




