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Las vegetacion de alta-montana (alpina, alto-andina, etc.) es aquella que se
desarrolla por sobre el limite altitudinal que crecen los arboles
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Habitats de alta-montana son reconocidos por su rigurosidad
climatica

» Bajas temperaturas

* Fuertes vientos

e Sustratos inestables

e Corta estacion favorable
para el crecimiento
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State of the
Cryosphere 2021

A Needed Decade of Urgent Action

We cannot negotinte with
the melting point of ioe,
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abilidad de las plantas alto-andinas a agentes
_ _mblo global (especies invasoras - cambio climatico)
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Familias N° Especies Porcentaje Total (%)

des de Chile Asteraceae 402 24.89
Poaceae 177 10.96
Fabaceae 109 6.75
Brassicaceae 81 5.02
Solanaceae 56 3.47
Apiaceae 50 3.10
Cyperaceae 47 2.91
Montiaceae 37 2.29
Malvaceae 35 2.17
Violaceae 35 2.17

Flora alto-andina;:

91 familias, 398 géneros y 1.615 especies, de éstas 559 de las especies se
encuentran de manera exclusiva en la region Altoandina.
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Diversidad Taxondmica
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Alarmante estimacion proyecta que cordillera de los Andes se
quedaria sin nieve y los rios de la zona central se podrian secar
en un plazo de 40 anos
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Invasiones por especies no-nativas




La severidad ambiental junto con otros factores (por ejemplo, perturbaciones humanas)
sugirieron la escasa presencia de especies invasoras no-nativas
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Altitudinal variation in total species richness
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Only generalist species reach higher elevations

| P Australia p Switzerland — Montana Oregon
ﬂ,A M =08 . B N =18 it C N =32 Uy
e MBSt = 382 - nest =105 = nest = 37.0 e—— nast = 35.1
el Z=10.1 = Z=13 — Z=45 Z=58
g P = 0.001 e P =22 e —— P < 0,001 P <0001
— = ==
—

1 I ] | 1 ] | 1 I 1 1 1 | 1 1 1 | L) I | 1 ] 1 1 ] 1 1
S0 1000 1500 2000 <400 B0 1200 1600 800 2200 2600 3000 Ly i 1400 18 2200
., E Chile Central | F Chile Southern] | ". GI Tenerife H Hawall

1 N=23 =f H=T75 e N= 323 N=183
e mast = 243 s nest = 40.9 . nes = . nesl = 278
T Z=-11 e — - Z=0.1 - £=-08 Z=6B
—— P =030 % P < 0.004 —— P = 0.40 P < 0.001
[e— — _ﬂr T m—— T

I ] I | ] | | I | I | | | | I ] I | 1 |
2000 2500 3000 3500 400 BOO 1200 1800 L] S00 1000 1500 2004 IGO0 2000 3000 4000 |

Assembly of nonnative flaras along elavational
. gradients explained by directional ecological filtering

s b dsarmmgrt! eisn i B geBudd ke o, Prosien® buags | gk, il g eh. By gt
! g T N re———— L




NREN] Miren T-transects: 2007 - 2011 - 2017 - 2023

® Central Chile

. e



120 400 690 B0 1000 100 1400 1600 1890 7000

o
B2
ba
o
o4

-
=

fa) MM [pmpar stum | EI'

Tema. anorraly [*G)

0.8

0z

00
L2
B4
0.8
a8

T, ancwaly [“C)

Prosapbateon (i)
¥ 8B

{1 Patagenia procip.

i SAM e

BAM ancm.  Tem anom("C)  Tem. snomaly ")

CWP

1.2
= 1.0
oa

=g

10
oo
A

your (AD)Q 200 400 600 300 1000 1

T L

206 1400

. T -'I-
00 1600 2000

Priscugrthlion |vm)

Tea, afuaily ("0 Trdse-ring s

Tem anomaly (Gl

.', Central
Chile

Morth

I-.'F.\r.a.g:u

The Central Chile Mega Drought (Z010=-2018): A climate
dynamics perspective

Hend 10, Garreawd ' 5 1 Juom B Bofsier™ | Wobert Bondasedli®™ | Addo oo™
Hectar M, Sepilveda” | Dranicl ¥ olose Agnila®

The 2010-2020 "'megadrought” drives reduction in lake surface

area in the Andes of central Chille (32° - 36°8)

Magdalena Fuenrealba " | Camila Bahamdndez ', Pablo Sarrieolea ),

Oliver Meseguer-Ruiz ", Claudio Larsire ™™

LA MEGASEQUIA 2010-2022 EN CHILE CENTRAL

Boa
Fiig 1 F
GO0

L0

400

aco -

200

100 |

u 1 i ] I i
1800 a2 1240 1860 1280 2000

Precipitacicn anual

Quinta Normal - Santiago () Megasequio

'. Fromedio movil de 10 anos



Marzo 2015

Marzoisaad .

December January
2016 2019

ni0-2E



NT

Disturbed roadside areas

Native communities areas




40

rJd Bal
] =

-
]

Mean species Richness

12

L

Mean species Richness

& 2007
& 2023

Mative Species RT

. i} @ ;
e R el !-.i : ® o
® * ¥ 1T = G + = .' .

. . o L
2000 2600 3000 3500
Elevation (m a.s.l.)

Mon-Mathve Specles RT
& 2007
i, 2023
.
I L
® P
o R
..‘..é
®  Tim T . P
L ; ] =
L T : I
s 12 ; = 2 I PV
2000 2500 3000 3500

Elevation (ma.s.l.)

Mative Species NT

“wof ST
@
£
[ *
w0 » = & .
& 20 + i . .
§o +¥7 04 : S
e &
. ; : - ?'
8 oL
3000 2500 1000 3500
Elevation (m a.s.l.)
Mon-Mative Species NT
15 @ 1o
& 100
i
@
=
ﬁm +
o .
_% [ B
: ?
E ! :.."'
i i i i iz
I I EAEE PP
f | oL — i
2000 2500 3000 3500

Elevation (m a.s.l.)




¥ nat

2112

& (B (= i = L &

elilis B @ L & . '

0 & e e & & = o

@ B e e s 8w & - @
MO IEE GG M THN DO M0 Fed MG SRR DML NING BN BEN DWW GME0 BN NIN DIED RS NMER SR BT MED AT B

Edsualion (masl)

Year

oo 9 S

YT T &

“"H -';'. Y
.|.j*|.|.". o (5

Minqurq:-.u,-q- -

"-H sfei- s 0@ s

w 5
LR
e
& 9

TN DR Ml A S o

L] e

Tl D e e FRRE G SRR WEH W WP

Elesvadian [masl )

aigi

L

ey A TR

vl

o1

-




Tamacwium garthmrium in T-Transect (2307 wu 26T

RT

EE
s i 5

b

F
1 -
£
¥
A,

T
= oy
: - "
e -
. 4
] "
- % ?
w .
= .
" s ®
=
e i
s
7
- =
’ e 2
L -~
18 ! =

‘&_ L ?:%p_;c-“i .""tgirii-‘ﬁ

i
ok

o« o
e

_ =
- T F: :w-'j“'
i Ny o
F '.‘I" 1 ik
s

e

ot ¥ il
r

>

Inracacumn cificnale o T-Trorme=E | 5507 v 200T)

KT

-

o LN

= ..,._'E"!"-:'-
S

- I_.:..l:":'

el lann |




Hirschieldia incama in T-Transed (2007 v D023)
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Microsterls gracilis In T-Transect (2007 vs 2023)
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Ephedra chibensis in T-Transect (2007 vs 2023)
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Gráfico1



Frecuencia con y sin Erodium cicutarium 



con Erodium	Microsteris gracillis	Collomia biflora	Lupinus microphyllus	Madia sativa	Poa denudata	Tropaeolum sessilifolium	Haplopappus schumanni	Convolvulus sp	Acaena pinnatifida	Hordeum comosum	Bromus sp1	Quinchamalium chilense	Adesmia sp1	Bromus sp2	Cynoglossum creticum	Polygonum aviculare	Perezia carthamoides	Ephedra andina	Hypochaeris sp	Oenothera acaulis	Sisyrinchium arenarium	Berberis empetrifolia	Chaetanthera euphrasioides	Adesmia sp2	Alstroemeria pallida	Carex andina	Chenopodium sp1	Senecio eruciformis	Stachys philippi	Sanicula graveolens	Solanum ligustrinum	Descurainia pipinellifolia	Junellia spatulifolia	Nassauvia looseri	47	42	40	28	27	13	11	10	10	9	8	7	6	6	6	5	3	1	1	1	1	1	1	0	0	0	0	0	0	0	0	0	0	0	sin Erodium	Microsteris gracillis	Collomia biflora	Lupinus microphyllus	Madia sativa	Poa denudata	Tropaeolum sessilifolium	Haplopappus schumanni	Convolvulus sp	Acaena pinnatifida	Hordeum comosum	Bromus sp1	Quinchamalium chilense	Adesmia sp1	Bromus sp2	Cynoglossum creticum	Polygonum aviculare	Perezia carthamoides	Ephedra andina	Hypochaeris sp	Oenothera acaulis	Sisyrinchium arenarium	Berberis empetrifolia	Chaetanthera euphrasioides	Adesmia sp2	Alstroemeria pallida	Carex andina	Chenopodium sp1	Senecio eruciformis	Stachys philippi	Sanicula graveolens	Solanum ligustrinum	Descurainia pipinellifolia	Junellia spatulifolia	Nassauvia looseri	50	41	40	24	27	18	22	6	11	11	4	6	4	4	5	4	7	1	1	1	2	3	9	1	1	1	1	1	1	2	2	3	3	3	









con_Erod

		nombre				C_1		C_2		C_3		C_4		C_5		C_6		C_7		C_8		C_9		C_10		C_11		C_12		C_13		C_14		C_15		C_16		C_17		C_18		C_19		C_20		C_21		C_22		C_23		C_24		C_25		C_26		C_27		C_28		C_29		C_30		C_31		C_32		C_33		C_34		C_35		C_36		C_37		C_38		C_39		C_40		C_41		C_42		C_43		C_44		C_45		C_46		C_47		C_48		C_49		C_50

		Acae_pinn				1		1		0		1		0		0		1		1		1		1		0		0		0		0		0		0		1		0		0		0		0		0		1		0		0		0		0		0		0		1		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		11

		Ades_pinc				0		0		1		0		0		0		0		0		0		0		1		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		4

		Ades_plom				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		1

		Alst_pall				0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1

		Berb_empe				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		1		0		0		0		0		0		0		1		0		0		0		0		3

		Brom_pelu				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		4

		Brom_spp				0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		1		0		0		0		0		0		0		4

		Care_andi				0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1

		Chae_euph				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		1		0		0		1		0		0		0		0		0		0		0		1		0		0		0		0		1		1		1		0		0		0		0		0		1		0		1		0		0		0		9

		Chen_spp				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		1

		Coll_bifl				0		1		1		1		1		1		1		1		1		1		1		1		1		1		0		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		0		0		1		1		1		1		0		0		1		1		1		1		1		0		1		0		1		1		41

		Conv_ARVE				0		0		1		0		0		0		0		0		0		0		0		1		0		0		1		0		0		0		0		0		0		1		0		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		6

		Cyno_cret				0		0		1		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		1		0		5

		Desc_PIMP				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		3

		Ephe_andi				1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1

		Erod_cicu				1		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3

		Hapl_schu				0		1		0		0		0		0		0		0		0		0		1		1		0		1		1		0		1		0		1		1		1		0		1		1		0		0		0		1		1		0		0		1		0		1		1		1		0		0		1		0		0		0		1		1		0		0		0		0		1		1		22

		Hipo_SPP				0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1

		Hord_como				1		0		1		0		0		0		0		1		0		1		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		1		0		0		0		0		1		0		1		0		1		0		1		0		0		11

		June_SPAT				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		3

		Lupi_micr				1		1		1		0		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		0		0		1		1		1		1		1		0		0		0		1		1		1		0		1		0		0		1		1		1		1		40

		Madi_SATI				0		0		0		0		0		1		0		0		1		1		0		0		0		1		1		1		1		1		1		1		1		0		0		0		0		0		1		0		1		1		1		0		1		1		1		1		1		0		0		0		1		1		1		0		0		0		0		0		1		0		24

		Micr_grac				1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		50

		Nass_loos				1		1		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3

		Oeno_acau				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1

		Pere_cart				0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		1		1		0		0		0		1		1		0		0		0		0		0		7

		Poa_DENU				1		1		0		0		0		0		0		1		1		1		0		0		0		0		1		0		1		1		1		1		1		0		0		0		1		1		0		1		1		0		0		0		1		1		1		0		1		1		1		0		1		0		1		1		0		1		0		1		1		0		27

		Poly_avic				0		0		1		0		0		0		0		0		1		0		0		0		0		0		0		0		1		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		4

		Quin_chil				0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		1		0		0		0		0		0		0		1		0		1		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		6

		Sani_grav				0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2

		sene_ERUC				0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1

		sola_LIGU				0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2

		Stac_PHIL				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1

		Sysi_aren				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2

		Trop_sess				0		0		0		1		0		1		0		0		0		0		1		0		1		1		0		0		0		0		1		0		1		1		0		0		0		0		0		0		0		1		0		1		0		0		1		1		1		0		1		1		0		0		1		1		0		0		1		0		0		0		18

		Acae_pinn				1		0		0		0		0		1		1		1		1		1		0		0		0		0		1		0		1		0		0		0		0		0		0		0		1		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		10

		Ades_pinc				0		0		1		0		0		1		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		6

		Ades_plom				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Alst_pall				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Berb_empe				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1

		Brom_pelu				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		1		0		0		0		0		0		0		0		0		1		1		1		1		0		0		0		0		1		1		0		0		0		0		0		0		0		8

		Brom_SPP				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		1		0		1		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		1		1		0		0		0		0		0		0		0		6

		Care_andi				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Chae_euph				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1

		Chen_spp				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Coll_bifl				0		1		0		1		1		0		1		1		1		1		1		1		1		1		0		1		1		1		1		1		1		1		1		1		1		1		0		1		1		0		1		1		1		0		1		1		1		1		1		1		0		1		1		1		1		1		1		1		1		1		42

		Conv_ARVE				0		0		0		1		0		0		0		1		0		0		1		0		1		0		0		0		1		0		0		0		1		0		0		0		1		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		10

		Cyno_cret				1		0		0		1		1		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		6

		Desc_PIMP				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Ephe_andi				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Ephe_andi				1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1

		Erod_cicu				1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		50

		Hapl_schu				0		0		0		0		0		0		0		0		0		0		1		1		0		0		0		0		0		0		0		0		0		1		1		0		0		0		0		1		0		1		1		0		0		1		0		0		0		1		1		1		0		0		0		0		0		0		0		0		0		0		11

		Hipo_SPP				0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1

		Hord_como				0		1		0		1		1		1		1		1		1		0		0		1		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		9

		June_SPAT				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Lupi_micr				0		1		1		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		0		1		1		1		1		1		1		1		0		1		1		1		0		1		0		1		1		1		0		1		0		0		1		1		0		1		1		1		40

		Madi_SATI				0		0		0		1		0		1		1		1		1		1		0		0		0		1		1		0		1		1		1		1		1		0		0		0		0		1		1		0		0		1		0		1		1		1		1		1		1		1		0		0		1		1		1		1		0		0		0		0		1		0		28

		Micr_grac				1		1		1		1		1		1		1		1		0		1		0		1		1		1		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		47

		Nass_loos				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Oeno_acau				0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1

		Pere_cart				0		0		0		1		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		3

		Poa_DENU				1		1		1		0		1		0		1		1		0		1		1		1		0		0		0		0		0		1		1		1		0		0		0		1		0		0		0		0		0		0		1		1		0		1		1		1		1		1		1		1		1		0		0		0		1		1		0		1		1		0		27

		Poly_avic				0		0		0		0		0		0		0		0		1		1		0		0		0		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		5

		Quin_chil				0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		1		0		0		0		0		0		1		0		0		0		0		1		1		1		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		7

		Sani_grav				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		sene_ERUC				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		sola_LIGU				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Stac_PHIL				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Sysi_aren				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1

		Trop_sess				0		0		0		0		0		0		0		0		0		0		0		0		1		0		1		0		0		0		0		1		1		0		0		1		1		0		0		0		0		0		1		0		1		0		0		0		1		0		0		1		1		0		0		0		1		0		0		0		1		0		13





Hoja3

		nombre				con Erodium		sin Erodium

		Micr_grac		Microsteris gracillis		47		50

		Coll_bifl		Collomia biflora		42		41

		Lupi_micr		Lupinus microphyllus		40		40

		Madi_SATI		Madia sativa		28		24

		Poa_DENU		Poa denudata		27		27

		Trop_sess		Tropaeolum sessilifolium		13		18

		Hapl_schu		Haplopappus schumanni		11		22

		Conv_ARVE		Convolvulus sp		10		6

		Acae_pinn		Acaena pinnatifida		10		11

		Hord_como		Hordeum comosum		9		11

		Brom_pelu		Bromus sp1		8		4

		Quin_chil		Quinchamalium chilense		7		6

		Ades_pinc		Adesmia sp1		6		4

		Brom_spp		Bromus sp2		6		4

		Cyno_cret		Cynoglossum creticum		6		5

		Poly_avic		Polygonum aviculare		5		4

		Pere_cart		Perezia carthamoides		3		7

		Ephe_andi		Ephedra andina		1		1

		Hipo_SPP		Hypochaeris sp		1		1

		Oeno_acau		Oenothera acaulis		1		1

		Sysi_aren		Sisyrinchium arenarium		1		2

		Berb_empe		Berberis empetrifolia		1		3

		Chae_euph		Chaetanthera euphrasioides		1		9

		Ades_plom		Adesmia sp2		0		1

		Alst_pall		Alstroemeria pallida		0		1

		Care_andi		Carex andina		0		1

		Chen_spp		Chenopodium sp1		0		1

		sene_ERUC		Senecio eruciformis		0		1

		Stac_PHIL		Stachys philippi		0		1

		Sani_grav		Sanicula graveolens		0		2

		sola_LIGU		Solanum ligustrinum		0		2

		Desc_PIMP		Descurainia pipinellifolia		0		3

		June_SPAT		Junellia spatulifolia		0		3

		Nass_loos		Nassauvia looseri		0		3



Frecuencia con y sin Erodium cicutarium 



con Erodium	Microsteris gracillis	Collomia biflora	Lupinus microphyllus	Madia sativa	Poa denudata	Tropaeolum sessilifolium	Haplopappus schumanni	Convolvulus sp	Acaena pinnatifida	Hordeum comosum	Bromus sp1	Quinchamalium chilense	Adesmia sp1	Bromus sp2	Cynoglossum creticum	Polygonum aviculare	Perezia carthamoides	Ephedra andina	Hypochaeris sp	Oenothera acaulis	Sisyrinchium arenarium	Berberis empetrifolia	Chaetanthera euphrasioides	Adesmia sp2	Alstroemeria pallida	Carex andina	Chenopodium sp1	Senecio eruciformis	Stachys philippi	Sanicula graveolens	Solanum ligustrinum	Descurainia pipinellifolia	Junellia spatulifolia	Nassauvia looseri	47	42	40	28	27	13	11	10	10	9	8	7	6	6	6	5	3	1	1	1	1	1	1	0	0	0	0	0	0	0	0	0	0	0	sin Erodium	Microsteris gracillis	Collomia biflora	Lupinus microphyllus	Madia sativa	Poa denudata	Tropaeolum sessilifolium	Haplopappus schumanni	Convolvulus sp	Acaena pinnatifida	Hordeum comosum	Bromus sp1	Quinchamalium chilense	Adesmia sp1	Bromus sp2	Cynoglossum creticum	Polygonum aviculare	Perezia carthamoides	Ephedra andina	Hypochaeris sp	Oenothera acaulis	Sisyrinchium arenarium	Berberis empetrifolia	Chaetanthera euphrasioides	Adesmia sp2	Alstroemeria pallida	Carex andina	Chenopodium sp1	Senecio eruciformis	Stachys philippi	Sanicula graveolens	Solanum ligustrinum	Descurainia pipinellifolia	Junellia spatulifolia	Nassauvia looseri	50	41	40	24	27	18	22	6	11	11	4	6	4	4	5	4	7	1	1	1	2	3	9	1	1	1	1	1	1	2	2	3	3	3	
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		nombre										nombre

		Acae_pinn										Acae_pinn		1

		Ades_pinc										Ades_pinc		2

		Berb_empe										Berb_empe		3

		Brom_SPP										Brom_SPP		4
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		Coll_bifl										Coll_bifl		7

		Conv_ARVE										Conv_ARVE		8
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		Ephe_ANDN										Ephe_ANDN		10

		Erod_cicu										Erod_cicu		11

		Hapl_schu										Hapl_schu		12

		Hipo_SP										Hipo_SP		13

		Hord_como										Hord_como		14

		Lupi_micr										Lupi_micr		15

		Madi_SATI										Madi_SATI		16

		Micr_grac										Micr_grac		17

		Oeno_acau										Oeno_acau		18

		Pere_cart										Pere_cart		19

		Poa_DENU										Poa_DENU		20

		Poly_avic										Poly_avic		21

		Quin_chil										Quin_chil		22

		Sysi_aren										Sysi_aren		23

		Trop_sese										Trop_sese		24

		Acae_pinn										Ades_plom		25

		Ades_pinc										Alst_pall		26

		Ades_plom										Care_andi		27

		Alst_pall										Chen_spp		28

		Berb_empe										Desc_PIMP		29

		Brom_spp										Ephe_andi		30

		Brom_pelu										Hipo_SPP		31

		Care_andi										June_SPAT		32

		Chae_euph										Nass_loos		33

		Chen_spp										Sani_grav		34

		Coll_bifl										sene_ERUC		35

		Conv_ARVE										sola_LIGU		36

		Cyno_cret										Stac_PHIL		37
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		Ephe_andi

		Erod_cicu

		Hapl_schu

		Hipo_SPP

		Hord_como

		June_SPAT

		Lupi_micr

		Madi_SATI

		Micr_grac

		Nass_loos

		Oeno_acau

		Pere_cart

		Poa_DENU

		Poly_avic

		Quin_chil

		Sani_grav

		sene_ERUC

		sola_LIGU

		Stac_PHIL

		Sysi_aren

		Trop_sess





Hoja2






B With T.p

Species frequency with and without the presence
of Tanacetum parthenium

B \Without T.p

=

20

Tanacetum parthenium (2600 m)

15 4

AouanbaiH

AIN 191
IHd V1S
JYVY SIS
dNVY dod
a1V 3HD
1dS VOV
23S VYHd
419 102
440 dvLl
NOD HOH
700 dNn3
Jld LAY
N3a vOd
sng N3S
vyd9 JIN
IHO INO

dnN3 VHO _ |
dvO d3ad
10S ST10
Nid VOV
ddS dvO M
N3d N3S
43 vO
dOH 0vdg
IAY 10d
NOS vXO
ddO NHD
dNT Y39
dvd NvLl

Con Tanacetum
Sin Tanacetum

45

40

20 25
N° muestras

15

10

soloadsa N




RII

RII

Effect of Tanacetum parthenium (Tp) on native species

10 I H. comosum -Tp
[ B. setifolius -Tp
[ E. andicola-Tp
0.5 +
0.0
-0.5 +
*
*
_1.0 T T
EA 2800 OTC 2800
1.0 I H. comosum -Tp
[ B. setifolius- Tp
0.5
0.0 %
'05 I *
-1.0

EA 3600

RII

RII

Response of Tanacetum parthenium (Tp) to natives

1.0
I Tp-H.comosum
[ Tp-B. setifolius
[ Tp-E. andicola
0.5
0.0
-0.5
* *
-1.0 T T
EA 2800 OTC 2800

1.0
Tp-H. comosum
Tp-B. setifolius
Tp-E. andicola

0.5

0.0 +

-0.5

*

EA 3600




N° Especies

Cynoglossum creticum (2600 m)

Frecuencia con y sin Cynoglossum creticum
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Gráfico1



Frecuencia con y sin Tanacetum parthenium 



con Tanacetum	Acaena pinnatifida	Berberis empetrifolia	Chaetanthera euphrasioides	Quinchamalium chilense	Chuquiraga oppositifolia	Microsteris gracilis	Oxalis squamata	Senecio bustillosianus	Bromus hordaceus	Rytidosperma picta	Polygonum aviculare	Hordeum comosum	Poa denudata	Taraxacum officinale	Senecio pentacaenoides	Perezia carthamoides	Euphorbia collina	Collomia biblora	Sisyrinchium arenarium	Convolvulus arvensis	Ephedra andina	Carex andina	Nicotiana corymbosa	Senecio polygaloides	Chenoodium album	Galium eriocarpium	Senecio eruciformis	Olsynium scirpoideum	Acaena alpina	Nassauvia looseri	Stachys philippiana	Acaena splendens	Haplopappus antilloides	Sanicula graveolens	Laretia acaulis	Phacelia secunda	38	30	29	27	26	22	14	11	9	8	7	6	6	5	4	4	4	3	3	2	2	1	1	1	1	1	1	1	0	0	0	0	0	0	0	0	sin Tanacetum	Acaena pinnatifida	Berberis empetrifolia	Chaetanthera euphrasioides	Quinchamalium chilense	Chuquiraga oppositifolia	Microsteris gracilis	Oxalis squamata	Senecio bustillosianus	Bromus hordaceus	Rytidosperma picta	Polygonum aviculare	Hordeum comosum	Poa denudata	Taraxacum officinale	Senecio pentacaenoides	Perezia carthamoides	Euphorbia collina	Collomia biblora	Sisyrinchium arenarium	Convolvulus arvensis	Ephedra andina	Carex andina	Nicotiana corymbosa	Senecio polygaloides	Chenoodium album	Galium eriocarpium	Senecio eruciformis	Olsynium scirpoideum	Acaena alpina	Nassauvia looseri	Stachys philippiana	Acaena splendens	Haplopappus antilloides	Sanicula graveolens	Laretia acaulis	Phacelia secunda	36	21	35	33	21	33	9	16	8	11	5	9	12	11	2	3	8	2	3	0	1	0	0	0	1	1	1	4	1	1	1	2	2	2	4	5	









Hoja1

																con Tanacetum		sin Tanacetum

						Acae_alpi						Acae_alpi		Acaena pinnatifida		38		36

		Acae_pinn				Acae_pinn						Acae_pinn		Berberis empetrifolia		30		21

						Acae_sple						Acae_sple		Chaetanthera euphrasioides		29		35

		Berb_empe				Berb_empe						Berb_empe		Quinchamalium chilense		27		33

		Brom_hord				Brom_hord						Brom_hord		Chuquiraga oppositifolia		26		21

		Care_andi										Care_andi		Microsteris gracilis		22		33

		Chae_euph				Chae_euph						Chae_euph		Oxalis squamata		14		9

		Chen_albu				Chen_albu						Chen_albu		Senecio bustillosianus		11		16

		Chuq_oppo				Chuq_oppo						Chuq_oppo		Bromus hordaceus		9		8

		Coll_bifl				Coll_bifl						Coll_bifl		Rytidosperma picta		8		11

		Conv_arve										Conv_arve		Polygonum aviculare		7		5

		Ephe_chil				Ephe_chil						Ephe_chil		Hordeum comosum		6		9

		Euph_coll				Euph_coll						Euph_coll		Poa denudata		6		12

		Gali_erio				Gali_erio						Gali_erio		Taraxacum officinale		5		11

						Hapl_anti						Hapl_anti		Senecio pentacaenoides		4		2

		Hord_como				Hord_como						Hord_como		Perezia carthamoides		4		3

						Lare_acau						Lare_acau		Euphorbia collina		4		8

		Micr_grac				Micr_grac						Micr_grac		Collomia biblora		3		2

						Nass_acul						Nass_acul		Sisyrinchium arenarium		3		3

		Nico_cory										Nico_cory		Convolvulus arvensis		2		0

		Olsy_scir				Olsy_scir						Olsy_scir		Ephedra andina		2		1

		Sene_pent				Sene_pent						Sene_pent		Carex andina		1		0

		Oxal_squa				Oxal_squa						Oxal_squa		Nicotiana corymbosa		1		0

		Pere_cart				Pere_cart						Pere_cart		Senecio polygaloides		1		0

						Phac_secu						Phac_secu		Chenoodium album		1		1

		Poa_denu				Poa_denu						Poa_denu		Galium eriocarpium		1		1

		Poly_avic				Poly_avic						Poly_avic		Senecio eruciformis		1		1

		Quin_chil				Quin_chil						Quin_chil		Olsynium scirpoideum		1		4

		Ryti_pict				Ryti_pict						Ryti_pict		Acaena alpina		0		1

						Sani_grav						Sani_grav		Nassauvia looseri		0		1

		Sene_bust				Sene_bust						Sene_bust		Stachys philippiana		0		1

		Sene_eruc				Sene_eruc						Sene_eruc		Acaena splendens		0		2

		Sene_poly										Sene_poly		Haplopappus antilloides		0		2

		Sisy_aren				Sisy_aren						Sisy_aren		Sanicula graveolens		0		2

						Stac_phil						Stac_phil		Laretia acaulis		0		4

		Tara_offi				Tara_offi						Tara_offi		Phacelia secunda		0		5



Frecuencia con y sin Tanacetum parthenium 



con Tanacetum	Acaena pinnatifida	Berberis empetrifolia	Chaetanthera euphrasioides	Quinchamalium chilense	Chuquiraga oppositifolia	Microsteris gracilis	Oxalis squamata	Senecio bustillosianus	Bromus hordaceus	Rytidosperma picta	Polygonum aviculare	Hordeum comosum	Poa denudata	Taraxacum officinale	Senecio pentacaenoides	Perezia carthamoides	Euphorbia collina	Collomia biblora	Sisyrinchium arenarium	Convolvulus arvensis	Ephedra andina	Carex andina	Nicotiana corymbosa	Senecio polygaloides	Chenoodium album	Galium eriocarpium	Senecio eruciformis	Olsynium scirpoideum	Acaena alpina	Nassauvia looseri	Stachys philippiana	Acaena splendens	Haplopappus antilloides	Sanicula graveolens	Laretia acaulis	Phacelia secunda	38	30	29	27	26	22	14	11	9	8	7	6	6	5	4	4	4	3	3	2	2	1	1	1	1	1	1	1	0	0	0	0	0	0	0	0	sin Tanacetum	Acaena pinnatifida	Berberis empetrifolia	Chaetanthera euphrasioides	Quinchamalium chilense	Chuquiraga oppositifolia	Microsteris gracilis	Oxalis squamata	Senecio bustillosianus	Bromus hordaceus	Rytidosperma picta	Polygonum aviculare	Hordeum comosum	Poa denudata	Taraxacum officinale	Senecio pentacaenoides	Perezia carthamoides	Euphorbia collina	Collomia biblora	Sisyrinchium arenarium	Convolvulus arvensis	Ephedra andina	Carex andina	Nicotiana corymbosa	Senecio polygaloides	Chenoodium album	Galium eriocarpium	Senecio eruciformis	Olsynium scirpoideum	Acaena alpina	Nassauvia looseri	Stachys philippiana	Acaena splendens	Haplopappus antilloides	Sanicula graveolens	Laretia acaulis	Phacelia secunda	36	21	35	33	21	33	9	16	8	11	5	9	12	11	2	3	8	2	3	0	1	0	0	0	1	1	1	4	1	1	1	2	2	2	4	5	
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Rarefaction curves: With and Without the precense of
Taraxacum officinale at Cerro Franciscano 3600m




Gráfico2



Frecuencia Co. Franciscano

con Tara	Ritidosperma picta	Azorella madreporica	Trisetum presley	Hordeum comosum	Phacelia secunda	Erigeron andicola	Adesmia capitellata	Nastanthus aglomerathus	Viola philippi	Cerastium arvensis	Viola atropurpurea	Bromus setifolius	Senecio looseri	Chaetanthera lycopodioides	Festuca magellanica	Calandrinia tricolor	Pozoa coriacea	Luzula racemosa	Oxalis compacta	Nassauvia lagascae	Adesmia glomerula	Perezia pilifera	Perezia poepiggi	Cistanthe andicola	Olsinium scirpoideum	Tropaeolum polyphyllum	Thlaspi magellanica	152	104	32	27	25	15	11	10	8	8	6	5	4	3	3	2	2	1	1	1	1	1	1	0	0	0	0	sin Tara	Ritidosperma picta	Azorella madreporica	Trisetum presley	Hordeum comosum	Phacelia secunda	Erigeron andicola	Adesmia capitellata	Nastanthus aglomerathus	Viola philippi	Cerastium arvensis	Viola atropurpurea	Bromus setifolius	Senecio looseri	Chaetanthera lycopodioides	Festuca magellanica	Calandrinia tricolor	Pozoa coriacea	Luzula racemosa	Oxalis compacta	Nassauvia lagascae	Adesmia glomerula	Perezia pilifera	Perezia poepiggi	Cistanthe andicola	Olsinium scirpoideum	Tropaeolum polyphyllum	Thlaspi magellanica	84	96	34	29	37	5	5	12	8	9	18	6	0	3	4	0	0	0	0	1	2	2	2	1	1	1	2	









Variacion RII 3Ptas

		spp		con Tara		sin Tara

		Hordeum comosum		65		28

		Trisetum presley		30		5						Hnula		es igual

		Erigeron andicola		22		1						Halternativa		es diferente

		Senecio polygaliodes		9		0

		Azorella madreporica		9		10

		Adesmia capitellata		8		20								frecuencias observadas												frecuencias esperadas

		Bromus setifolius		7		6								spp		con Tara		sin Tara		sub Total						spp		con Tara		sin Tara		Total

		Ritidosperma picta		6		4								Acaena patagonica		2		0		2						Acaena patagonica		1.2693726937		0.7306273063

		Chaetanthera pentacaeoides		6		8								Adesmia capitellata		8		20		28						Adesmia capitellata		17.7712177122		10.2287822878

		Poa denudata		3		2								Azorella madreporica		9		10		19						Azorella madreporica		12.0590405904		6.9409594096

		Nassauvia lagascae		3		14								Bromus setifolius		7		6		13						Bromus setifolius		8.2509225092		4.7490774908

		Acaena patagonica		2		0								Chaetanthera pentacaeoides		6		8		14						Chaetanthera pentacaeoides		8.8856088561		5.1143911439

		Chaetanthera planiseta		1		0								Chaetanthera planiseta		1		0		1						Chaetanthera planiseta		0.6346863469		0.3653136531

		Oxalis peniceta		1		0								Erigeron andicola		22		1		23						Erigeron andicola		14.5977859779		8.4022140221

		Nothotriche compacta		0		1								Hordeum comosum		65		28		93						Hordeum comosum		59.0258302583		33.9741697417

		15 spp												Nassauvia lagascae		3		14		17						Nassauvia lagascae		10.7896678967		6.2103321033

														Nothotriche		0		1		1						Nothotriche		0.6346863469		0.3653136531

														Oxalis peniceta		1		0		1						Oxalis peniceta		0.6346863469		0.3653136531

														Poa denudata		3		2		5						Poa denudata		3.1734317343		1.8265682657

														Ritidosperma 		6		4		10						Ritidosperma 		6.3468634686		3.6531365314

														Senecio polygaliodes		9		0		9						Senecio polygaliodes		5.7121771218		3.2878228782

														Trisetum		30		5		35						Trisetum		22.2140221402		12.7859778598

														subTotal		172		99		271

																Frecuencias observadas		frecuencias esperadas								gL= (n°filas -1)*(n° cols-1)

																2		1.2693726937		0.4205354844						GL= 14		23.6848

																8		17.7712177122		5.3725466158

																9		12.0590405904		0.7759928548

																7		8.2509225092		0.189652384

																6		8.8856088561		0.9371038727

																1		0.6346863469		0.2102677422								Nivel de confianza		95.00%

																22		14.5977859779		3.7534988191								alpha		5.00%

																65		59.0258302583		0.6046624664								GL		14

																3		10.7896678967		5.6237992236								valor critico		23.6847913048

																0		0.6346863469		0.6346863469

																1		0.6346863469		0.2102677422

																3		3.1734317343		0.0094782459

																6		6.3468634686		0.0189564919

																9		5.7121771218		1.8924096799

																30		22.2140221402		2.7289723063

																0		0.7306273063		0.7306273063

																20		10.2287822878		9.3341213932

																10		6.9409594096		1.3481896063

																6		4.7490774908		0.3294970712

																8		5.1143911439		1.6280996576

																0		0.3653136531		0.3653136531

		spp		con Tara		sin Tara										1		8.4022140221		6.5212302716

		Hordeum comosum		65		28										28		33.9741697417		1.050524689

		Trisetum presley		30		5										14		6.2103321033		9.7706410754

		Erigeron andicola		22		1										1		0.3653136531		1.1026873905

		Senecio polygaliodes		9		0										0		0.3653136531		0.3653136531

		Azorella madreporica		9		10										2		1.8265682657		0.0164672556

		Adesmia capitellata		8		20										4		3.6531365314		0.0329345112

		Bromus setifolius		7		6										0		3.2878228782		3.2878228782

		Ritidosperma picta		6		4										5		12.7859778598		4.741244815

		Chaetanthera pentacaeoides		6		8

		Poa denudata		3		2														64.0075455036		chi calculado				mayor		rechaza nula		son iguales

		Nassauvia lagascae		3		14														23.6848		chi tabular						acepto alternativa		son diferentes

		Acaena patagonica		2		0

		Chaetanthera planiseta		1		0

		Oxalis peniceta		1		0

		Nothotriche compacta		0		1



Frecuencia Co. Tres Puntas

con Tara	Hordeum comosum	Trisetum presley	Erigeron andicola	Senecio polygaliodes	Azorella madreporica	Adesmia capitellata	Bromus setifolius	Ritidosperma picta	Chaetanthera pentacaeoides	Poa denudata	Nassauvia lagascae	Acaena patagonica	Chaetanthera planiseta	Oxalis peniceta	Nothotriche compacta	65	30	22	9	9	8	7	6	6	3	3	2	1	1	0	sin Tara	Hordeum comosum	Trisetum presley	Erigeron andicola	Senecio polygaliodes	Azorella madreporica	Adesmia capitellata	Bromus setifolius	Ritidosperma picta	Chaetanthera pentacaeoides	Poa denudata	Nassauvia lagascae	Acaena patagonica	Chaetanthera planiseta	Oxalis peniceta	Nothotriche compacta	28	5	1	0	10	20	6	4	8	2	14	0	0	0	1	









Variacion RII Fcano

		spp		con Tara		sin Tara

		Ritidosperma picta		152		84

		Azorella madreporica		104		96

		Trisetum presley		32		34

		Hordeum comosum		27		29

		Phacelia secunda		25		37

		Erigeron andicola		15		5

		Adesmia capitellata		11		5

		Nastanthus aglomerathus		10		12

		Viola philippi		8		8

		Cerastium arvensis		8		9

		Viola atropurpurea		6		18

		Bromus setifolius		5		6

		Senecio looseri		4		0

		Chaetanthera lycopodioides		3		3

		Festuca magellanica		3		4

		Calandrinia tricolor		2		0

		Pozoa coriacea		2		0

		Luzula racemosa		1		0

		Oxalis compacta		1		0

		Nassauvia lagascae		1		1

		Adesmia glomerula		1		2																																																																																																																																																																																																																		Taraxacum oficinale		con Tara		sin Tara		ERROR:#DIV/0!		Chaetanthera planiseta		con Tara		sin Tara		ERROR:#DIV/0!		Senecio polygaliodes		con Tara		sin Tara		ERROR:#DIV/0!		Chaetanthera pentacaeoides		con Tara		sin Tara		ERROR:#DIV/0!		Acaena patagonica		con Tara		sin Tara		ERROR:#DIV/0!		Oxalis peniceta		con Tara		sin Tara		ERROR:#DIV/0!		Poa denudata		con Tara		sin Tara		ERROR:#DIV/0!		Nothotriche		con Tara		sin Tara		ERROR:#DIV/0!

		Perezia pilifera		1		2

		Perezia poepiggi		1		2

		Cistanthe andicola		0		1

		Olsinium scirpoideum		0		1

		Tropaeolum polyphyllum		0		1

		Thlaspi magellanica		0		2

		27 spp



Frecuencia Co. Franciscano

con Tara	Ritidosperma picta	Azorella madreporica	Trisetum presley	Hordeum comosum	Phacelia secunda	Erigeron andicola	Adesmia capitellata	Nastanthus aglomerathus	Viola philippi	Cerastium arvensis	Viola atropurpurea	Bromus setifolius	Senecio looseri	Chaetanthera lycopodioides	Festuca magellanica	Calandrinia tricolor	Pozoa coriacea	Luzula racemosa	Oxalis compacta	Nassauvia lagascae	Adesmia glomerula	Perezia pilifera	Perezia poepiggi	Cistanthe andicola	Olsinium scirpoideum	Tropaeolum polyphyllum	Thlaspi magellanica	152	104	32	27	25	15	11	10	8	8	6	5	4	3	3	2	2	1	1	1	1	1	1	0	0	0	0	sin Tara	Ritidosperma picta	Azorella madreporica	Trisetum presley	Hordeum comosum	Phacelia secunda	Erigeron andicola	Adesmia capitellata	Nastanthus aglomerathus	Viola philippi	Cerastium arvensis	Viola atropurpurea	Bromus setifolius	Senecio looseri	Chaetanthera lycopodioides	Festuca magellanica	Calandrinia tricolor	Pozoa coriacea	Luzula racemosa	Oxalis compacta	Nassauvia lagascae	Adesmia glomerula	Perezia pilifera	Perezia poepiggi	Cistanthe andicola	Olsinium scirpoideum	Tropaeolum polyphyllum	Thlaspi magellanica	84	96	34	29	37	5	5	12	8	9	18	6	0	3	4	0	0	0	0	1	2	2	2	1	1	1	2	
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Lyopfigeba 5p. Vil 20 Yrames spp.
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{Syrphidae) : (Megachiidae) =300
Caenaichs sp 1N ' i
(Halicticie)
1
Helerozawns 0. \ Fieridas
{Andrenidas) "'.I -f#_,_;;}“
A - o F
Lipanihus sp. \ L _ P Chers
(Andrenidae) Y e
i
4
; / | |
e : -
'\-\.H. : |
f — N
L —
Taraxacum oficinale Hypochaens hancioies FPerana camthameoiies Hypochaars clanonoides Senacio bustilasians  Haplopappus anthylicides
Plant species
(94 %)
(91 %) Pianka Overlap Index

(81 %)

(67 %)




Perezia carthamoides Hypochaeris thrincioides

We planted Taraxacum officinale
Individuals at different densities
(0,1,5ind.) around target plant of
these native species and quantified
pollinator visitation rates and seed
output



Hypochaeris thrir11(0:ioides
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Rasgos funcionales

Se definen como cualquier rasgo morfoldgico
o fisioldgico que afecta el desempeio
individual

- Tamano de planta
- Tipo/forma de hoja
- Forma raiz

- Profundidad Raiz

Tipo via fotosintética (C3/C4)
Eficiencia uso de agua en fotosintesis
Tolerancia a sequia




Rasgos funcionales y su diversidad se relacionan directamente con
funcionamiento (servicios) de los ecosistemas

 Environmental conditions
Climaite, mluﬂm&w —
_ Biotic conditions i
.. Species, mmeﬁhnunnd#&m .. Leaf trafts
’ = e.g. specific leaf area,
“ - £ leaf dry matter content,
Community structure _I Response traits E ‘; leaf phenclogy
Overlap / 2 Influence photosynthetic
and litter decomposition
|_ Effect traits % rates o |
N -E' LY . r
e g Plant functional traits
nifroEen cyeles .
Ecosystem services Primary
Scil biota = Nutrient availability Production
communities Carbon sequestration
Mzt primary Reduce so1l erosion
production Defense against patht:-gens

Carbon
sequestration

Ecosystem processes
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Consecuencias funcionales: Distribucion rasgos funcionales
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Functional Richness (FRic)

Consecuencias funcionales
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Consecuencias

funcionales:
funcionalidad suelo

ciclaje de nutrientes
(N, C, P)

Standardized Units
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Global Warming Is

Changing the World

An international climate assessment finds for the first time that

looking ahead, global warming’s impacts will only worsen

humans are altering their world and the life in it by altering climate;

Just how bad climate change is for current
and future generations depends on choices
we make now - or vary soon IPCC PUBLISHES ITS LAST
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Cambios en la temperatura media en América del Sur
Periodo 2041-2060 RCP 8.5 - Periodo 1986-2005 CORDEX South
America

Anual = Diciembre-Febrero



Cambios en la precipitacion total en América del Sur i
+ Periodo 2041-2060 RCP 8.5 - Periodo 1986-2005CORDEX South
America

3

Anual Diciembre-Febrero =



Modelos de Distribucion Presente y Futura
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Superficies Modelos por Distritos Altoandinos (km2)
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Resultados de Modelos para Escenarios Futuros

Color en cifra:

Verdes Especies Ganadoras
Rojas Especies Perdedoras
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Grupo Especie 2055

centro Adesmia exilis 46.5%

centro Anarthrophyllum cumingii 58.0%

centro Azorella madreporica _

centro Azorella monantha 28.7% I_l ﬂ
centro Azorella ruizii i

centro Chuquiraga oppositifolia 71.0% Itdli - T
centro Erigeron andicola 78.0%

centro Galium eriocarpum _ . 2
centro Haplopappus anthylloides

centro Haplopappus schumannii 79.5% - 3
centro Leucheria gayana

centro Montiopsis cistiflora

centro Nassauvia looseri 82.3%

centro Oxalis squamata 44.8%

centro Pozoa coriacea 31.6%

centro Senecio bustillosianus 52.5%

centro Senecio pentaphyllus Lﬂ-

centro Viola subandina 'ql'

patagonia Acaena lucida

patagonia Adesmia lotoides

patagonia Adesmia pumila

patagonia Adesmia villosa

patagonia Anarthrophyllum desideratum

patagonia Bolax gummifera

patagonia Calceolaria uniflora

patagonia Festuca gracillima

patagonia Hamadryas delfinii

patagonia Hypochaeris incana 61.4%

patagonia Leucheria purpurea l::}

patagonia Nardophyllum bryoides ""'F

patagonia Oxalis enneaphylla

patagonia Poa alopecurus

patagonia Scutellaria nummulariifolia 56.0%

patagonia Senecio argyreus 36.9%

patagonia Senecio magellanicus

patagonia Senecio miser o

altiplano Astragalus arequipensis 50.5% D

altiplano Azorella compacta

altiplano Baccharis tola

altiplano Cinnagrostis velutina 85.8% .
altiplano Descurainia myriophylla T ‘E
altiplano Gomphrena meyeniana Il F_.T'?'ﬂ"_f
altiplano Parastrephia lucida h

altiplano Parastrephia quadrangularis 43.5% T
altiplano Perezia atacamensis —

altiplano Pycnophyllum bryoides 51.2% _—‘,I.D
altiplano Senecio nutans

altiplano Senecio puchei

altiplano Werneria aretioides 80.2%

altiplano Xenophyllum incisum 60.5%




Conclusiones

La flora alto-andina de Chile es particularmente rica en especies considerando su
extencion territorial (14% territorio contiene ca. 22% de nuestra flora).

Mayor riqueza y abundancia de especies no-nativas en las elevaciones bajas, esto
ultimo ha ido aumentando en el tiempo...aln no hay mucho cambio en los limites,
pero parece ser cosa de tiempo.

La presencia de especies no-nativas afecta la riqueza de especies y la diversidad
funcional en bajas altitudes. Algunas no nativas (T. parthenium y T. officinale) tienen
efectos competitivos en el campo.

En alta elevacion efectos negativos sobre indicadores del funcionamiento del
ecosistema a nivel del suelo.

Los modelos predicen que en general la zona de vegetacion alto-andina vaa
disminuir, especialmente la Patagoma A i o =5



iCordillera de los Andes,

madre yacente y madre que anda,
gue de nifios nos enloquece

y hace morir cuando nos falta;
qgue en los metales y el amianto
nos aupaste las entrafias;

hallazgo de los primogénitos,

de Mama Ocllo y Manco Céapac,
tremendo amor y alzado cuerno

del hidromiel de |la esperanza!

Gabriela Mistral, Tala
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