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EU aYhf]h]g' YbZYfaYXUX eiY WUigU ibU VU^U ZYfh]`]XUX Yb U`dUWUg ZiY WUfUWhYf]nUXU Yb 3+ U`dUWUg jUW�Ug)

EYg]cbYg \]ghcdUhc`� []WUg XY` YbXcaYhf]c' Wi`h]jc XY VUWhYf]Ug' b]jY`Yg XY cdgcb]bUg' m `U YZYWh]j]XUX XY`

.57=>>FD DF6E=>=D Wcac dfcV]� h]Wc ZiY YjU`iUXc) EU dfYgYbW]U XY YliXUXc Yb `Ug [`� bXi`Ug YbXcaYhf]U`Yg'

dfYgYbW]U XY `]bZcW]hcg' aUWf� ZU[cg' W� `i`Ug d`Uga� h]WUg' Z]VfcW]hcg' Z]VfcV`Ughcg m hY^]Xc dYf][`UbXi`Uf U b]jY`

YghfUhc WcadUWhc ]bX]WUfcb ibU ]bZ`UaUW]� b Wf� b]WU)>b `cg Wi`h]jcg VUWhYf]c`� []Wcg gY U]g`Ufcb9fWUbcVUWhYf]ia

dmc[YbYg) Bbaibc[`cVi`]bU @ Wcac ]bX]WUXcf XY cdgcb]nUW]� b ZiY ,021 a[*XE Yb U`dUWUg aYhf�h]WUg m ,11

a[*XE Yb U`dUWUg gUbUg $I7+)+0%) ;UW]``ig giVh]`]g ZiY 4+" YZ]W]YbhY Yb Y` hfUhUa]Ybhc XY aYhf]h]g)
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* Articulo presentado al VII Congreso Mundial en Camélidos Sudamericanos, llevado a cabo en
la ciudad de Puno - Perú, los días 28 al 30 de octubre del 2015.
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EUg U`dUWUgaiYghfUbUWh]j]XUX gYliU` YghUW]cbU` eiYXifU XYX]W]YaVfY
UaUfnc' XifUbhY `U W� di`U Y` dYbY XY `cg aUW\cg dYbYhfUbYb `U W� fj]l
m XYdcg]hUb Y` gYaYb Yb Y` � hYfc $LiaUf' -+++%) >ghU dYbYhfUW]� b'
dfcjcWU `Yg]cbYg Wcac gcb \YacffU[]Ug ai`h]ZcWU`Yg Yb ib 1+" Ug�
Wcac dfcWYgcg ]bZYWW]cgcg $9dUnU' ,440%' m fYdfYgYbhU ibU WUigU XY
]bZYfh]`]XUX $LiaUf' -+++%) >ghUaYhf]h]g diYXY gYfXY WUf� WhYf dcgh(dUfhc
m dcgh(YadUXfY dfYgYbhU ibU dfYjU`YbW]U XY -,)." Yb \YaVfUg XY
gUWU $<cbXcf]' -+,+%' m ,). "Yb hi]g $GcjcU m ?`cfYn' ,44,%' UXYa� g
dfcjcWU +)-," XY acfhU`]XUX $FUaUb]' -++4%) >b WcbgYWiYbW]U U
X]ZYfYbW]U XY chfUg YgdYW]Yg dcWc gY gUVY U WYfWU XY `U dUhc[Yb]U'
Yjc`iW]� b m hfUhUa]Ybhc XY YghUg UZYWW]cbYg Yb `cg WUa� `]Xcg'
ih]`]n� bXcgY dfchcWc`cg XYgWf]hcg dUfU chfUg YgdYW]Yg YgdYW]U`aYbhY XY
jUWUg m mY[iUg $M]VUfm m 9bciUgg]' -++,%) =cbXY `cg YgeiYaUg XY
hfUhUa]YbhcgYVUgUbYbY` igcXYgighUbW]Ug\cfacbU`Yg mUbh]VUWhYf]UbUg
$GcjcU m ?`cfYn' ,44,% Ug� Wcac hUaV]� b XY gighUbW]Ug Ubh]g� dh]WUg
$@U`]bU m OU`YbW]U' -++3%' eiY diYXY [YbYfUf dfcV`YaUg XY fYg]ghYbW]U
U `cg Ubh]V]� h]Wcg) >` igc XY dfcV]� h]Wcg diYXY gYf ibU YghfUhY[]U XY
hfUhUa]Ybhc $FcaVY``] m @]gacbXc' -+++%' g]YbXc Y` .57=>>FD DF6E=>=D

ibU VUWhYf]U Uad`]UaYbhY YghiX]UXU dcfdfcXiW]f ibU [fUb jUf]YXUX XY
gighUbW]Ug eiY h]YbYb dfcd]YXUXYg Ubh]a]WfcV]UbUg) $<ihh]b[' -+,,%)

Icf `c hUbhc Y` dfYgYbhY hfUVU^c h]YbY Wcac cV^Yh]jc Y` XYgWf]V]f `Ug
`Yg]cbYg \]ghcdUhc`� []WUg' ]XYbh]Z]WUf `cg U[YbhYg VUWhYf]c`� []Wcg'aYX]f
`cg b]jY`Yg XY cdgcb]bUg Yb `Ug gYWfYW]cbYg ihYf]bUg XY U`dUWUg m
YjU`iUf `U YZYWh]j]XUX XY` .57=>>FD DF6E=>=D Wcac hfUhUa]Ybhc' m XY YgU
ZcfaU[YbYfUfaUmcfYg WcbcW]a]Ybhcg m dfcdcfW]cbUfaY^cf ]bZcfaUW]� b
XY `U YgdYW]Y)

B6I;G?6A;H M BoID9DH

>b Y` dfYgYbhY YghiX]c gY ih]`]nUfcb 3+ U`dUWUg \YaVfUg jUW�Ug Wcb `U
dUfhY jYbhfU` XY `U Wc`U Wcb gYWfYW]cbYg V`UbeiYW]bUg m difi`YbhUg'
dfcjYb]YbhYgXYib `chYXY0-+Ub]aU`Yg) IUfU Y` hfUhUa]Ybhc'/+Ub]aU`Yg
gY Wcbg]XYfUfcb [fidc Wcbhfc` m /+ Ub]aU`Yg Wcb hfUhUa]Ybhc'
fYU`]n� bXcgY /+ \]gcdUXcg' . V]cdg]Ug dUfU dUhc`c[�U m / `UjUXcg dUfU
YjU`iUf `Ug cdgcb]bUg)

U) =]U[b� gh]Wc XY `U aYhf]h]g5 9 `cg Ub]aU`Yg gY`YWW]cbUXcg gY `Yg
fYU`]n� ibU YWc[fUZ�U hfUbgfYWhU` ih]`]nUbXc ib YW� [fUZc dcfh� h]` aUfWU
9EHD9 0++' m ib hfUbgXiWhcf ]bhfUWUj]hUf]c fYWhU` XY 2)0 F\n) LY
YjU`i� Y` Yb[fcgUa]Ybhc XY `U dUfYX ihYf]bU' `U YWc[Yb]W]XUX XY `cg
hY^]Xcg' m `U dfYgYbW]U c bc XY gYWfYW]cbYg XYbhfc XY` � hYfc $M]VUfm m
9bciUgg]' -++,6 ;fUjc m =YP]hh' -++1% Wcb `U UmiXU XY ib
g][ac]XcgWcd]c XY igc \iaUbc Wcb gi ZiYbhY XY `in gY fYU`]n� `U
]bgdYWW]� b XY aiWcgU jU[]bU` m YbhfUXU XY WYfj]l)

V) EYg]cbYg \]ghcdUhc`� []WUg5 LY ih]`]n� `U h� Wb]WU XYgWf]hU Yb U`dUWUg
$9dUnU' ,440%' ih]`]nUbXc `U d]bnU ZcfWYdg XY V]cdg]U XY jUei]``Ug' `U
aiYghfU Yg Wc`cWUXU Yb ibaYX]c XY Z]^UW]� b hUadcbUXU m dfcWYgUXUg
g][i]YbXc `U h� Wb]WU \]ghc`� []WU $;Ub_g' ,441% m dfcWYgUXUg Wcb ibU
VUhYf�U XY Wc`cfUW]� b \YaUhcl]`]bU(Ycg]bU)

W) =YhYfa]bUW]� b XY U[YbhYg VUWhYf]c`� []Wcg5 LY ig� ib \]gcdc Ygh� f]`'
eiY ZiY ]bhfcXiW]Xc dcf aYX]c XY` g][ac]XcgWcd]c \UghU U`WUbnUf `U
YbhfUXU XY `U W� fj]l) >` \]gcdc ZiY []fUXc Xcg U hfYg jYWYg Wcb `U
aiWcgU WYfj]WU` m fYh]fUXU) BbaYX]UhUaYbhY ZiY Wc`cWUXc Yb aYX]c XY
hfUbgdcfhY $U[iU dYdhcbUXU% m hfUbgdcfhUXc U` `UVcfUhcf]c) Ecg Wi`h]jcg
gY fYU`]nUfcb YbaYX]c Ybf]eiYW]Xc U[Uf gUb[fY ]bWiV� bXcgY Yb Xcg

h]dcg XY Uha� gZYfUg Wcac Yg UbUYfcV]cg]g m UYfcV]cg]g) =Ygdi� g XY -/
U /3 \cfUg XY `Ug Wc`cb]Ug gY XYgWf]VY Wc`cf' ZcfaU' U`hifU' VcfXYg'
dfYgYbW]U c bc \Ya� `]g]g' m `U ]XYbh]Z]WUW]� bacfZc`� []WU XY `U VUWhYf]U
dcf aYX]c XY `U h� Wb]WU XY h]bW]� b XY @fUa)

X) <iUbh]Z]WUW]� b XY cdgcb]bUg5 LY fYU`]n� ib `UjUXc ihYf]bc ih]`]nUbXc
`U h� Wb]WU XYgWf]hU dcfP]``]Uagcb 9E 5>) $,43.%) EU WcbWYbhfUW]� b XY B[@
Yb `Ug gYWfYW]cbYg ihYf]bUg XY Ub]aU`Yg gUbcg aYX]UbhY `U dfiYVU XY
]baibcX]Zig]� b fUX]U` dUfU WiUbh]Z]WUW]� b XY B[@ XY WUa� `]Xc Yb giYfc
c d`UgaU $Mf]d`Y C ?Ufag ;Y``]b[\Ua' P9' NL9%)

Y) >ZYWh]j]XUX XY` .57=>>FD DF6E=>=D) LY UXa]b]ghf� ibU Xcg]g XY 0+a` XY
gigdYbg]� b XY .57=>>FD DF6E=>=D U ibU WcbWYbhfUW]� b XY ,+4) >` Wf]hYf]c
XY W`Ug]Z]WUW]� b dUfU `U YZYWh]j]XUX gY ih]`]n� `cg XYgWf]hc Yb <� fXYbUg
$-++1%5 Fim YZYWh]jc $aUmcf U` 43"%' YZYWh]jc $4+(420"%'
acXYfUXUaYbhY YZYWh]jc $3+(34% ]bgiZ]W]YbhYaYbhY YZYWh]jc $aYbcg XY`
3+"%)

Y)9b� `]g]g YghUX�gh]Wc5 >b `U XYhYfa]bUW]� bXY `Yg]cbYg \]ghcdUhc`� []WUg
gYih]`]n� aYX]XUgXY hYbXYbW]U WYbhfU`)>b `U ]XYbh]Z]WUW]� b VUWhYf]c`� []WU
gY ih]`]n� <\] <iUXfUXc) >b `U XYhYfa]bUW]� b XY cdgcb]bUg gY ih]`]n� `U
dfiYVU XY h(LhiXYbh) >b `U YZYWh]j]XUX XY` .57=>>FD DF6E=>=D gY ih]`]n� <\]
<iUXfUXc)
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EYg]cbYg \]ghcdUhc`� []WUg5 >b Y` Yd]hY`]c ihYf]bc gidYfZ]W]U` gY cVgYfjU
`U ]bhY[f]XUX XY` Yd]hY`]c' ibU aYaVfUbU VUgU` XY`[UXU m dfYgYbW]U XY
`]bZcW]hcg eiY h]YbXYb U gU`]f U `U `in' U b]jY` XY `U [`� bXi`U YbXcaYhf]U`
Y` Yd]hY`]c [`UbXi`Uf gYaUbh]YbY' dfYgYbW]UXY `]bZcW]hcg dYf][`UbXi`UfYg'
YliXUXc U b]jY` XY `U `in XY `U [`� bXi`U m Z]Vfcg]g dYf][`UbXi`Uf' >b Y`
YghfUhc WcadUWhc gY cVgYfjU dfc`]ZYfUW]� b XY `]bZcW]hcg' W� `i`Ug
d`Uga� h]WUg' Z]VfcV`Ughcg m Z]VfcW]hcg m Yb YghfUhc Ygdcb^cgc dfYgYbW]U
XY aUWf� ZU[cg Wcb g]XYf� ZU[cg) >ghcg fYgi`hUXcg WcbWiYfXUb Wcb `c
XYgWf]hc dfYj]UaYbhY Yb U`dUWUg $9dUnU' ,440% m gY h]d]Z]WUb Wcac
]bZ`UaUW]� b Wf� b]WU hU` Wcac `c XYgWf]VY <Uf`m`Y m =ibWUb $,44+%'
?YffY]fU $-++.% m Mf][c $,443%) >` [fUXc XY ]bZ`UaUW]� b WcbWiYfXU Wcb
-; m .U $M]VUfm 9E 5># -++1% >ghY h]dc XY ]bZ`UaUW]� b diYXY WUigUf `U
aiYfhY hYadfUbUm YbWUgca� g[fUjYg diYXU ]bhYfZYf]f Yb `U ]ad`UbhUW]� b
m d`UWYbhUW]� b Ug�Wcac `U d� fX]XU YaVf]cbUf]U m*c UVcfhc m gY WcadUfU
Wcb `cg fYgi`hUXcg XY acfhU`]XUX YaVf]cbUf]U Yb U`dUWUg XYV]Xc U
]bZYWW]cbYg ihYf]bUg $;fUjc 9E# 5>)' -+,+%)

9[YbhYg VUWhYf]c`� []Wcg5 Y` /0" m .-)0" XY Wc`cb]Ug Yb ib aYX]c
UYf� V]Wc m UbUYf� V]Wc fYgdYWh]jUaYbhY ZiYfcbXY Wc`cf V`UbWc WfYacgc'
aYX]UbUg XY ZcfaU ]ffY[i`Uf' XYaUf[YbcbXi`UXc' bcU`hcg m dfcXiWhcfYg
XY \Ya� `]g]g' @fUadcg]h]jcg U[fidUXcg Yb ZcfaU XYYadU`]nUXU `c eiY
WcffYgdcbXY U `U VUWhYf]U XY` [� bYfc-C75@A657E9C=F? BIA;9@9D) >ghU
VUWhYf]U gY `U YbWiYbhfU Yb `Ug aYaVfUbUg aiWcgUg m WcbZcfaUb `U
Z`cfUVUWhYf]UbUbcfaU` XY` hfUWhc fYdfcXiWh]jc XY `Ug\YaVfUg $;]VYfghY]b'
,44/% gY `Yg Wcbg]XYfU WUigU Wca� b XY `Yg]cbYg gidifUh]jUg m gY `Y
UgcW]U Wcb dfcWYgcg XY d]caYhfU m aYhf]h]g Wcac a]Wfccf[Ub]gac
cdcfhib]ghU Yb ]bZYWW]cbYg dcghWc]hU`Yg $Ji]bb 9E 5>)' -++06 ;]VYfghY]b'
,44/%) <YVfU 9E 5>) $-+,/%' ;fUXZcfX $-+,+% ]bW`imY Wcac WUigUbhY XY
YbXcaYhf]h]g Yb WUa� `]Xcg U`-C75@A657E9C=F?BIA;9@9D#?ck`Yf $-+,+%
]bX]WU eiY Yb `U df� Wh]WU XY `U W`�b]WU `U aYhf]h]g Yb WUa� `]Xcg Ygh�
UgcW]UXU U 0D7<9C=7<=5 7A>= I -C75@A657E9C=F? BIA;9@9D Wcac Y`
gY[ibXca]Wfccf[Ub]gaca� g dfYjU`YbhY Yb `cg Wi`h]jcg a]WfcV]Ubcg)
<\Ui\Ub m DUig\]_ $,44-%XcbXY fYdcfhU U` /ACI@9657E9C=F?BIA;9@9D

Wcac� b]WcWUigUbhYXY `U ]bZYWW]� bihYf]bU $d]caYhfU%YbW]bWcWUaY``cg)

&$# ! &$&

B*8*<* ,( ' ,,*5**( ' 742>.9* 4( ' " +9*>7 8(



-1;! +5;18932! *496/5035! $"#&) .64 #' ,76 %( !&$%!

G]jY`Yg XY cdgcb]bUg5 EU WcbWYbhfUW]� b aYX]U XY B[@ ZiY
,021)2,0z.,3),/3 a[*X` Yb \YaVfUg aYhf�h]WUg' m ,11)1 a[*XE Yb
\YaVfUg gUbUg $I7+)+0% >b mY[iUg Wcb YbXcaYhf]h]g `U WcbWYbhfUW]� b
Yb aim dcWcg Ub]aU`Yg ZiY ,+ |[*a`9gVifm 9E 5>) $,43+%' g]b YaVUf[c
Yb Y` hfUVU^c XY P]``]Uagcb 9E 5>) $,43.% bc YbWiYbhfUb )EU B[@ ^iY[U ib
fc` ]adcfhUbhY Yb `U XYZYbgU XY` � hYfc dcfeiY Yghcg Ubh]WiYfdcg gcb
ZibXUaYbhU`Yg dUfU ibU Y`]a]bUW]� b YZYWh]jU XY `Ug VUWhYf]Ug $=ib`cd m
FU`VYfh' -++2%' U hfUj� g XY` dfcWYgc XY cdgcb]nUW]� b dcfeiY `U B[@ gY
Z]^U U ib Ubh�[Ybc dcf gig fY[]cbYg O' dfcXiW]YbXc ib WUaV]c
WcbZcfaUW]cbU` XY `U ac`� Wi`U eiY dYfa]hY eiY `cg Xca]b]cg <A.
]bhYfUWhiYbWcb `cg fYWYdhcfYg ?WXY `cgdc`]acfZcbiW`YUfYg maUWf� ZU[cg
XY hU` ZcfaUeiY Y` Ubh�[Ybc Yg ZU[cW]hUXc Wcb ZUW]`]XUX $;UgiU`Xc 9E 5>)'
-++16 D]bXh 9E 5>)' -++2%)

>ZYWh]j]XUX XY` .57=>>FD DF6E=>=D5 EU YZ]WUW]U XY` hfUhUa]Ybhc YbXcg Xcg]g
ZiY U 4+)++" ) >` .57=>>FD DF6E=>=D U g]Xc Uad`]UaYbhY YghiX]UXc dcf
gig YZYWhcg VYbYZ]W]cgcg m dfcacjYf `U dfcXiWW]� b XY VUWhYf]cW]bUg `cg
WiU`Yg diYXYb gYfj]f Wcac VUffYfUg Ubh]a]WfcV]UbUg m UmiXUf U fYXiW]f
`cg b]jY`Yg XY a]Wfccf[Ub]gacg dUh� [Ybcg' Ug�Wcac ]bWfYaYbhUf gi
UWh]j]XUX a]WfcV]c`� []WU $Fcbfcm 9E 5>)' -++4%) 9� b a� g Y` .57=>>FD

DF6E=>=D dfcXiWY gighUbW]Ug gifZUWhUbhYg Wcac Yg `U gifZUWh]bU' ]hif]bU
9' ZYb[]W]bU $`]dcd� dh]Xc%' giVh]`]g]bU $`]dcdfchY�bU% eiYaiYghfUbUWh]j]XUX
Ubh]a]WfcV]UbU Ug� Wcac gYf U[YbhYg Ubh]UX\Yg]jcg $<cfhYg 9E 5>#!

-+,.%)

<cbW`ig]� b5 EU aYhf]h]g Yb U`dUWUg Yg dfcXiW]XU dcf jUf]cg [� faYbYg
XcbXY XYghUWU Y` -C75@A657E9C=F? BIA;9@9D' Y` dUdY` XY `U B[@ dUfYWY
gYf dfYdcbXYfUbhY mY`.57=>>FDDF6E=>=DdUfYWY gYfibUU`hYfbUh]jUYZ]W]YbhY
Yb Y` hfUhUa]Ybhc XY YghU YbZYfaYXUX eiY ]bZ`imY Yb `U ZYfh]`]XUX XY `Ug
U`dUWUg

7?7A?D=G6<?6

9dUnU' F) 9) $,440%) >jc`iW]� b \]ghc`� []WU dcf V]cdg]U XY `U ZibW]� b
YbXcaYhf]U` Yb U`dUWUg \iUWUmU) Iibc5 MYg]g dUfU
cdhUf Y` [fUXc XY F� X]Wc OYhYf]bUf]c m ScchYWb]ghU)
NG9)

9gVifm' 9' K) AU``]kY``' @) ?cghYf) $,43+%) Baaibc[`cVi`]bg ]b ihYf]bY
gYWfYh]cbg cZ aUfYg k]h\ X]ZZYf]b[ fYg]ghUbWY hc
YbXcaYhf]h]g) M\Yf]c[Ybc`c[m' -44(.+3)

;Ub_g' P) $,441%) A]ghc`c[�U OYhYf]bUf]U Ud`]WUXU) F� l]Wc5 >` FUbiU`
FcXYfbc) L)9) XY <)O)

;UgiU`Xc' C' <) <chc' K) =Y McffYg) $-++1%) F]WfcV]c`c[�U ;]ca� X]WU5
VUWhYf]c`c[�U' a]Wc`c[�U' j]fc`c[�U) ;iYbcg 9]fYg5
9h`UbhY)

;]VYfghY]b' >) $,44/%)>` hfUWhc [Yb]hU` Wcac\� V]hUX XYa]Wfccf[Ub]gacg)
>b >) ;]VYfghY]b' R) <\ib[' # F) KUa]g' MfUhUXc XY
F]WfcV]c`c[�U jYhYf]bUf]U $d� [g) -20(-21%) >gdU� U5
9<KB;B9)
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