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EU E`UaU Lif] $35?5 ;>5?5% Yg Wcbg]XYfUXU ib <M6C=8A! c ibU dcg]V`Y jUf]YXUX XY ``UaU) <cb Y` cV^Yh]jc XY

XYhYfa]bUf `UX]jYfg]XUXm YghfiWhifUW]� b [Yb� h]WU XYdcV`UW]cbYg XY ``UaUgLif]' gYUbU`]nUfcb WiUhfc dcV`UW]cbYg'

Wcb ib hchU` XY ,.2 ]bX]j]Xicg5 RUbUdUWW\U m <\cWcUei]``U $Iibc%' <\Uid]\iUg] m Lif]\iUm``U $<igWc%'

Yad`YUbXc ,0 `cW] a]WfcgUh� `]hYg' ]XYbh]Z]WUbXc Y` [fUXc XY jUf]UW]� b U b]jY` ]bhfUdcV`UW]cbU` m Y` [fUXc XY

X]ZYfYbW]UW]� b Wcb chfUg jUf]YXUXYg XY ``UaUg <\U_qi $,0%' DqUfU $3% m Wcb ,/ U`dUWUg Lif]) IUhfcbYg XY

X]jYfg]XUX m YghfiWhifUW]� b [Yb� h]WU ZiYfcb WcbXiW]Xcg' ]XYbh]Z]WUbXcib hchU` XY ,4+ U`Y`cg $,-)2z/)- U`Y`cg dcf

`cWig%) Ecg b]jY`Yg XY \YhYfcW][cW]XUX ZiYfcb U`hcg dUfU `Ug WiUhfc dcV`UW]cbYg UbU`]nUXUg) >` WcYZ]W]YbhY XY

WcbgUb[i]b]XUX $?]g% fYZ`Y^� ibX� Z]W]h XY\YhYfcW][chcgdUfU hcXUg `Ug dcV`UW]cbYg'df]bW]dU`aYbhY YbRUbUdUWW\U

eiY acghf� jU`cf XY ?]g dcg]h]jc' ]bZcfaUW]� b fYgdU`XUXU dcf jU`cfYg XY` Yei]`]Vf]c XY AUfXm(PY]bVYf[ dcf

aUfWUXcf U b]jY` [`cVU`) >` <cYZ]W]YbhY XY X]ZYfYbW]UW]� b [Yb� h]WU YbhfY dcV`UW]cbYg $?gh% m Y` Ub� `]g]g XY

jUf]UbnU ac`YWi`Uf $9FHO9%' fYZ`Y^U ib [fUXc XY X]ZYfYbW]UW]� b acXYfUXU YbhfY `Ug dcV`UW]cbYg) >` Ub� `]g]g

ZUWhcf]U` XY WcffYgdcbXYbW]U $9?<% m Y` Ub� `]g]g XY Ug][bUa]Ybhc XY ]bX]j]Xicg LMKN<MNK> ]bX]WU `U

dfYgYbW]U XY UWYfjcg [Yb� h]Wcg X]ZYfYbhYg dUfU WUXU dcV`UW]� b XY ``UaU Lif]' WcadUfh]Xcg Yb aUmcfaYX]XU

Wcb `Ug jUf]YXUXYg XY ``UaUg <\U_qi m DqUfU m Wcb ibU aUmcf X]ZYfYbW]UW]� b XY U`dUWUg Lif]' XYacghfUbXc

X]ghUbW]Ug [Yb� h]WUg YbhfY YgdYW]Yg) Ecg fYgi`hUXcg cVhYb]Xcg' gcdcfhUb ibU U`hU X]jYfg]XUX[Yb� h]WU U` ]bhYf]cf

XY `Ug dcV`UW]cbYg UbU`]nUXUg eiY diYXY gYf Yld`]WUXU dcf `cg a� `h]d`Yg cf�[YbYg XY YghY [Yfacd`UgaU

$aUbY^c%' UXYa� g aiYghfU ibU X]ZYfYbW]UW]� b Wcbg]XYfUV`Y YbhfY `Ug ``UaUg Lif] m `Ug XYa� g jUf]YXUXYg m

gcVfY hcXc XY `Ug U`dUWUg Lif]' `c eiY Wcbgh]himY ]bZcfaUW]� b fY`YjUbhY dUfU Y` YghUV`YW]a]Ybhc XY dfc[fUaUg

XY aUbY^c m aY^cfU [Yb� h]WU XY `Ug dcV`UW]cbYg XY ``UaU Lif] eiY dYfa]hUb Y`YjUf `U dfcXiWh]j]XUX XY `cg

dfcXiWhcfYg XY YghY fYWifgc Yb `Ug fY[]cbYg XY <igWc m Iibc)
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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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>bY` IYf� `U Wf]UbnUXYU`dUWUgm ``UaUg Yg ibUUWh]j]XUXeiY Wcbgh]himY
`U gY[if]XUXU`]aYbhUf]U XY `U dcV`UW]� b U`hc UbX]bU m Y` df]bW]dU` aYX]c
XYih]`]nUW]� b dfcXiWh]jUXYYlhYbgUg � fYUg XYdUghcgbUhifU`Yg $;cbUj�U'
,441%) >b UaVUg YgdYW]Yg gY X]ZYfYbW]Ub Xcg fUnUg df]aUf]Ug VUgUXcg
Yb Y` h]dc XY jY``� b m `U X]gdcg]W]� b XY `Ug Z]VfUg Yb Y` WiYfdc XY` Ub]aU`'
eiY XUb ibUgdYWhc ZYbch�d]Wc X]ZYfYbW]UXc Yb U`dUWUgAiUWUmU m Lif]'
Yb ``UaUg<\U_qi m DqUfU)9WhiU`aYbhY' Yl]ghYb dYeiY� Ug dcV`UW]cbYg
$YWch]dcg%XY ``UaUgWcbWUfUWhYf�gh]WUg ZYbch�d]WUgdfcd]Ug YgWUgUaYbhY
XcWiaYbhUXcg) =]jYfgcg YghiX]cg ]bX]WUb eiY Y` jY``� b XY jY``� b h]dc
Lif] Yb ``UaUg $hUaV]� b YbWcbhfUXUg Yb U`dUWUg%' dcXf�U \UVYf g]Xc
[YbYfUXcdcfibUaihUW]� bU� b bc ]XYbh]Z]WUXUb] `cWU`]nUXUYbY` [YbcaU
XY `U YgdYW]Y' eiY \UWY jUf]Uf Wcbg]XYfUV`YaYbhY `Ug WUfUWhYf�gh]WUg XY
`U WUdU $P\YY`Yf' -+,-6 KYb]Yf] 9E 5>) -++46 ?fUbWc 9E 5>#! ,443%) EU
``UaU Lif] Yg ib Ub]aU` Wcb WUfUWhYf�gh]WUg V]c`� []WUg' Yhc`� []WUg m XY
WcbZcfaUW]� b g]a]`Uf U `U ``UaU' m Ygh� WiV]Yfhc dcf ib jY``� b dUfYW]Xc
U` XY `U U`dUWU Lif]' Wcbg]XYfUXc Wcac ib \�Vf]Xc' dfcXiWhc XY` WfiWY
]bhYfYgdYW�Z]Wc Ygdcbh� bYc c X]f][]Xc XY ib dUXfY U`dUWU Lif] dcf ibU
aUXfY ``UaU <\U_qi c ibU dcg]V`Y jUf]YXUX XY ``UaU' eiY \Ub Yl]gh]Xc
XYgXY `U � dcWU dfY ]bWU $FYghUbnU' -+,/6 IY� U' -++-6 P\YY`Yf 9E 5>)'
,440%) KYdfYgYbhUb ib jU`cf XY cdW]� b Yb `U Wf]UbnU XY WUa� `]Xcg
giXUaYf]WUbcg Wcac dfcXiWhcf XY Z]VfU m WUfbY' [fUW]Ug U gi figh]W]XUX
m YZ]W]YbW]U X][Ygh]jU' dcf `c eiY diYXY gYf UdfcjYW\UXc Yb ZcfaU
YWcb� a]WU' YWc`� []WU m Wi`hifU`) 9WhiU`aYbhY gY YbWiYbhfU Yb dY`][fc
XY Ylh]bW]� b' dcf ibU dfcVUV`Y X]ga]biW]� b m d� fX]XU XY `U X]jYfg]XUX
[Yb� h]WU' eiY Ygh� [YbYfUbXc dfcV`YaUg fYdfcXiWh]jcg' mU eiY bc gY
\Ub ]ad`YaYbhUXc YghfUhY[]Ug XY Wf]UbnU' b] dfc[fUaUg XY aUbY^c
fYdfcXiWh]jc m dfcXiWh]jc'dcfY` WcbhfUf]c' gcbY`]a]bUXcgWcacUb]aU`Yg
XY XYgWUfhY m `Ug YldYf]YbW]Ug XY WcbgYfjUW]� b dcf dUfhY XY `cg
dfcXiWhcfYg gcbYgWUgUg) EUdfYgYbhY ]bjYgh][UW]� bUbU`]n� `U X]jYfg]XUX
m YghfiWhifU [Yb� h]WU XY dcV`UW]cbYg XY ``UaU Lif] Yb `Ug fY[]cbYg XY
<igWc m Iibc' U b]jY` XY` 9=G biW`YUf Yad`YUbXc aUfWUXcfYg
a]WfcgUh� `]hYg dUfU dfcdcfW]cbUf ibU Udfcl]aUW]� b XY gi \]ghcf]U
Yjc`ih]jU m WUfUWhYf�gh]WUg dcV`UW]cbU`Yg fYW]YbhYg Wcac \YffUa]YbhUg
dUfU Y` YghUV`YW]a]Ybhc XY dfc[fUaUg XY igc gighYbhUV`Y XY YghY [fidc
XY Ub]aU`Yg)

B6I;G?6A;H M BoID9DH

LY Wc`YWhUfcbaiYghfUg XY dY`c Wcb Zc`�Wi`c d]`cgc XY / dcV`UW]cbYg XY
``UaU Lif] $G8,.2% Yb `Ug fY[]cbYg XY <igWc m Iibc $MUV`U , m Z][ifU
,%) >` 9=G biW`YUf ZiY YlhfU�Xc aYX]UbhY LUaVfcc_ 9E 5>)' -++,
$acX]Z]WUXc% m gY UbU`]nUfcb Yad`YUbXc ,0aUfWUXcfYga]WfcgUh� `]hYg
Z`icfcaUfWUXcg $OHEI+/' OHEI.-' OHEI00' OHEI2-' OHEI22'
E<9.2' E<9+0' E<911' E<9+3' E<94+' E<94/' OHEI4-' RPEE.1'
RPEE// m RPEE+3%' `cg ZfU[aYbhcg ZiYfcb Uad`]Z]WUXcg dcf I<K m
gYdUfUXcg dcf>`YWhfcZcfYg]g WUd]`Uf9;B .,.+QE$9dd`]YX ;]cgmghYb%)LY
fYU`]nUfcb Ub� `]g]g [Yb� h]Wc dcV`UW]cbU`Yg dUfU XYhYfa]bUf Y` hUaU� c XY
`cg U`Y`cg $dfc[fUaU ]bZcfa� h]Wc IckYf LhUhg O,-)Q`gx%' `U X]jYfg]XUX
[Yb� h]WU' \YhYfcW][cW]XUX' Z`i^c [� b]Wc' �bX]WY XY <cbgUb[i]b]XUX m
>e) AUfXm(PY]aVYf[ Yad`YUbXc Y` dfc[fUaU @>G>IHI /),)+
$KUmacbX m KciggYh' ,440%' UXYa� g' gY fYU`]nUfcb Ub� `]g]g XY
YghfiWhifUW]� b [Yb� h]WU Yad`YUbXc Y` dfc[fUaU 9KE>JNBG .),
$>lWcZZ]Yf 9E 5>)' -++0%' @>G>MBQ /)+)0 $;Y`_\]f 9E 5>)' -++.% m
LMKN<MNK> -).)/ $If]hW\UfX 9E 5>#! -+++%) IUfU WcadUfUf Wcb chfcg
<Ua� `]Xcg LiXUaYf]WUbcg' gY UX]W]cbUfcb fYgi`hUXcg cVhYb]Xcg dUfU
,0 ``UaUg <\U_qi' 3 ``UaUg DqUfU m ,/ U`dUWUg Lif] XY <igWc m Iibc)
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>` Ub� `]g]g XY `cg ,0 `cW] a]WfcgUh� `]hYg fYjY`� ibU U`hU X]jYfg]XUX
U`� `]WU m [Yb� h]WU Yb `Ug / dcV`UW]cbYg XY ``UaU Lif]' Wcb ib hchU` XY
,4+ U`Y`cg m ib dfcaYX]c XY ,-)2z/)- $Wcb ib fUb[c XY 2 m -,% U`Y`cg
dcf `cWig $MUV`U -% m jU`cfYg XY X]jYfg]XUX [Yb� h]WU dcf dcV`UW]� b
gidYf]cfYg U +)0 Wcb U`hcg b]jY`Yg XY \YhYfcW][cW]XUX cVgYfjUXU Wcb
ib fUb[c YbhfY +)2- m +)24 $MUV`U .%) >` WcYZ]W]YbhY XY WcbgUb[i]b]XUX
$?]g% ZiY dcg]h]jcYb `U dcV`UW]� b XYRUbUdUWW\U $+)+.-11%' g]b YaVUf[c
gY YbWcbhfUfcb jU`cfYg bY[Uh]jcg Yb `Ug dcV`UW]cbYg XY <\cWcUei]``U
$(+)+,/+,%' <\Uid]\iUg] $(+)+11/1% m Lif]\iUm``U $(+)+-0/+%' Y` Ub� `]g]g
XY` Yei]`]Vf]c XY AUfXm(PY]aVYf[ $>AP%' acghf� ibU XYgj]UW]� b XY`
>AP Yb `U dcV`UW]� b XY RUbUdUWW\U dUfU a� g XY` 0+ " XY `cW]
UbU`]nUXcg' Yld`]WUXUg dcf X� Z]W]h XY \YhYfcW][chcg m Y` Ub� `]g]g XY `U
XYgj]UW]� b XY` Yei]`]Vf]c XY >AP[`cVU` dcf aUfWUXcfaiYghfU eiY \Um
ib g][b]Z]WUh]jc X� Z]W]h XY \YhYfcW][chcg dUfU Y` aUfWUXcf OHEI2- m gY
XYhYfa]b� eiY g� `c . `cW] a]WfcgUh� `]hYg $OHEI.-' E<90' OHEI4-% gY
YbWiYbhfUb Yb>AP)LY fYU`]n� ib Ub� `]g]g ZUWhcf]U` XY WcffYgdcbXYbW]U
$9?<(?][ifU -% Y` WiU` aiYghfU `Ug fY`UW]cbYg [Yb� h]WUg Yl]ghYbhYg
YbhfY `Ug dcV`UW]cbYg XY ``UaUg Lif] UbU`]nUXcg) <UXU ibc XY `cg Y^Yg
eiY Wcbh]YbY `U [f� Z]WU fYdfYgYbhU Yb dcfWYbhU^Y Y` b]jY` XY jUf]UW]� b
[Yb� h]WU YbhfY `Ug dcV`UW]cbYg' m aiYghfU Wcac hcXUg `Ug dcV`UW]cbYg
XY ``UaUg gY gYdUfUb g][b]Z]WUh]jUaYbhY XY `Ug U`dUWUg YghiX]UXUg)9g�
a]gac' bc gY Yj]XYbW]U ibU X]ZYfYbW]UW]� b W`UfU YbhfY `Ug dcV`UW]cbYg
eiY Wcbh]YbYb ``UaUg Lif] $RUbUdUWW\U' <\cWcUei]``U' <\Uid]\iUg] m
Lif]\iUm``U% Wcb `Ug chfUg jUf]YXUXYg XY ``UaUg YghiX]UXUg $<\U_qi m
DqUfU%' dcf Y` WcbhfUf]c' gY Yj]XYbW]U eiY `U X]ZYfYbW]UW]� b WcbhYb]XU
YbhfY `Ug dcV`UW]cbYg U b]jY` [Yb� h]Wc' dUfYW]YfU hYbYf ibaUmcf cf][Yb
UdUfh]f XY` h]dc XYaUbY^c cU]g`Ua]Ybhc fYdfcXiWh]jc eiYYgh� b hYb]YbXc
`Ug dcV`UW]cbYg U `c `Uf[c XY gi ZibXUW]� b' dcf `c hUbhc `Ug dcV`UW]cbYg
XY <\Uid]\iUg] m Lif]\iUm``U' fYdfYgYbhUf�Ub ib]XUXYg [Yb� h]WUg
X]ZYfYbhYg U X]ZYfYbW]U XY `Ug dcV`UW]cbYg XY <\cWcUei]``U m gcVfY hcXc
RUbUdUWW\U eiY UXYa� g XY YghUf a� g WYfWUbUg [Yb� h]WUaYbhY YbhfY
g�' hUaV]� b gY YbWiYbhfUb a� g fY`UW]cbUXUg Wcb `Ug dcV`UW]cbYg XY
``UaUg <\U_qi m DqUfU UbU`]nUXUg) >` �bX]WY XY X]ZYfYbW]UW]� b [Yb� h]WU'
ZiY acXYfUXUYbhfY `Ug / dcV`UW]cbYg XY +)+200 m gYaiYghfU ib aUmcf
Z`i^c[Yb� h]Wc\UW]U `UdcV`UW]� bXYRUbUdUWW\UXY `UgchfUg.dcV`UW]cbYg
XY ``UaU Lif]' Y` Ub� `]g]g XY jUf]UbnU ac`YWi`Uf $9FHO9%' ]bX]W� eiY
Y` 42)//" XY `U jUf]UW]� b dfcj]YbY XY `U jUf]UV]`]XUX XYbhfc XY `U
dcV`UW]� b hchU` XY ``UaUg Lif]' a]YbhfUg eiY gc`UaYbhY Y` 2)/3"XY `U
jUf]UW]� b' gY XYV]� U `U jUf]UV]`]XUXYb `Ug ZfYWiYbW]UgU`� `]WUg YbWcbhfUXU
YbhfY `Ug dcV`UW]cbYg' ]bX]WUbXc eiY YbhfY `Ug WiUhfc dcV`UW]cbYg gY
WcadUfhYbibaUmcfb� aYfcXYU`Y`cg Wcb ZfYWiYbW]Ug U`� `]WUg g]a]`UfYg
Z]^UbXc U`Y`cg Yb Wca� b m WcbgYfjUbXcUWYfjcg [Yb� h]Wcg dfcjYb]YbhYg
XY UbWYghfcg WcaibYg) Hhfcg dUf� aYhfcg XY X]ZYfYbW]UW]� b [Yb� h]WU
dcV`UW]cbU` Wcac `U ?gh $X]ZYfYbW]UW]� b% m Ga $?`i^c [Yb� h]Wc% hUaV]� b
ZiYfcb WU`Wi`UXcg $MUV`U /%) 9` WcadUfUf `Ug dcV`UW]cbYg YbhfY g�' gY
Yj]XYbW]U aUmcfYg jU`cfYg XY X]ZYfYbW]UW]� b YbhfY `Ug dcV`UW]cbYg XY
U`dUWUg Wcb ``UaUg' Yb YgdYW]U` Wcb `Ug dcV`UW]cbYg XY <\Uid]\iUg] m
Lif]\iUm``U' `c WiU` hUaV]� b Yg WcffcVcfUXc Wcb Y`9?<) >ghc' hUaV]� b
gY fYZiYfnU Wcb `cg jU`cfYg VU^cg XY Z`i^c [Yb� h]Wc YbhfY YghUg a]gaUg
dcV`UW]cbYg) >` aUmcf Z`i^c [Yb� h]Wc $MUV`U /% YbWcbhfUXc gY dfYgYbh�
YbhfY `Ug dcV`UW]cbYg XY ``UaU Lif] XY RUbUdUWW\U m <\cWcUei]``U'
Yghc dcg]V`YaYbhY dcf ib cf][Yba� g fYW]YbhY XY YghUg dcV`UW]cbYg' c
dcfeiY Yb Y` acaYbhc XY` aUbY^c XY `cg fYVU� cg bc gY Ygh� fYU`]nUbXc
ib Wcbhfc` XY UdUfYUa]Ybhc m U`[ibUg ``UaUg <\U_qi' g][iYb
UdUfY� bXcgY Wcb ``UaUg Lif]' `c WiU` dcXf�U YghUf [YbYfUbXc YghY
YZYWhc) >` Ub� `]g]g XY YghfiWhifUW]� b dcV`UW]cbU` $?][ifU .% fYjY`� eiY
`Ug dcV`UW]cbYg XY ``UaU Lif] XY <\cWcUei]``U' <\Uid]\iUg] m
Lif]\iUm``UdiYXYbgYfU[fidUXUgYb.[fidcg[Yb� h]WcgmUeiYaiYghfUb
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ibU YghfiWhifUW]� b [Yb� h]WU X]ZYfYbW]UXU'a]YbhfUg eiY `U dcV`UW]� b XY
RUbUdUWW\U aiYghfU UWYfjcg [Yb� h]Wcg WcaibYg U `Ug chfUg .
dcV`UW]cbYg XY ``UaU Lif]) EUg / dcV`UW]cbYg XY ``UaU Lif]' `Ug ``UaUg
<\U_qi m DqUfU Yj]XYbW]Ub `U Yl]ghYbW]U XYUWYfjcg [Yb� h]Wcg WcaibYg'
mU eiY bc gY cVgYfjU Yb ib ,++" ib UWYfjc [Yb� h]Wc � b]Wc' U gi jYn
ZiYfcb [Yb� h]WUaYbhY X]gh]bhUg XY `Ug U`dUWUg Lif])

8DC8AJH?DC;H

EUg dcV`UW]cbYg XY ``UaU Lif] UbU`]nUXcg h]YbYb ib U`hc [fUXc XY
dc`]acfZ]gac dUfU WUg] hcXcg `cg aUfWUXcfYg a]WfcgUh� `]hYg
YbWcbhf� bXcgY eiY `Ug dcV`UW]cbYg XY <\cWcUei]``U' <\Uid]\iUg] m
Lif]\iUm``U' dfYgYbhUb aUmcf jUf]UV]`]XUX U`� `]WU' aUmcf X]jYfg]XUX
[Yb� h]WU' Wcb jU`cfYg bY[Uh]jcg dUfU Y` �bX]WY XY WcbgUb[i]b]XUX' g]b
YaVUf[c `cg Ub� `]g]g XY` Yei]`]Vf]c XYAUfXm(PY]aVYf[ ]bX]WUb ib `][Yfc
X� Z]W]h XY \YhYfcW][chcg' gcVfYhcXc Yb `U dcV`UW]� b XYRUbUdUWW\U Wcb
jU`cf XY` �bX]WY XY WcbgUb[i]b]XUX dcg]h]jc) EUg dcV`UW]cbYg XY
<\cWcUei]``U' <\Uid]\iUg] m Lif]\iUm``U gcb [fidcg [Yb� h]Wcg � b]Wcg
fYdfYgYbhUbXcib]XUXYg [Yb� h]WUg X]ZYfYbhYg'a]YbhfUg eiY `U dcV`UW]� b
XYRUbUdUWW\UbcaiYghfUYghfiWhifUW]� b[Yb� h]WUXYV]XUdf]bW]dU`aYbhY
U` Z`i^c [Yb� h]WcWcbh]biceiY\UYldYf]aYbhUXc) EUg WiUhfc dcV`UW]cbYg
XY ``UaULif] dfYgYbhUbUWYfjcg [Yb� h]Wcg WcaibYgWcb `Ug dcV`UW]cbYg
XY ``UaUg <\U_qi m DqUfU UbU`]nUXcg' Yghc dcg]V`YaYbhY gY XYVU U`
YZYWhc ZibXUXcfaUhYfbc XY ``UaUg Yb `U ZcfaUW]� b XY `Ug dcV`UW]cbYg
XY ``UaUg Lif] YghiX]UXUg) 9XYa� g bc Yl]ghY ibU W`UfU X]ZYfYbW]UW]� b
[Yb� h]WU YbhfY `Ug jUf]YXUXYg XY ``UaUg' dYfc g] YbhfY ``UaUg Lif] m
U`dUWUg Lif]' acghfUbXc ibU X]ghUbW]U [Yb� h]WU W`UfU YbhfY YgdYW]Yg)
>ghcg fYgi`hUXcg' gcb ]adcfhUbhYg dUfU ]b]W]Uf ZihifUg YghfUhY[]Ug XY
aUbY^c mUdfcjYW\Ua]YbhcXYdcV`UW]cbYgXY ``UaUgLif] XY `Ug fY[]cbYg
XY <igWc m Iibc' g]YbXc ib df]aYf UdcfhY dUfU hcaUf XYW]g]cbYg XY
[Ygh]� b dUfU Y` dcg]V`YaY^cfUa]Ybhc [Yb� h]Wc XYdcV`UW]cbYg XY ``UaUg
Lif] Yb Y` IYf� )

G;<;G;C8?6H 7?7A?D=Gn<?86H

;cbUj�U' =) ,441) Ecg WUa� `]Xcg giXUaYf]WUbcg5 ibU ]bhfcXiWW]� b U
gi YghiX]c) Nb]jYfg]XUX IYfiUbU <UmYhUbc AYfYX]U'
Bbgh]hihc ?fUbW� g XY >ghiX]cg 9bX]bcg) E]aU' IYf� )
3/.d)

?fUbWc >)6 P) @UfW�U m =) IYnc) ,443) FUbiU` XY Wf]UbnU XY ``UaUg)
IiV M� W) ?FO IYf� G} ..) E]aU5 NGFLF) /- d)

FYghUbnU' H)9) -+,/) 9b� `]g]g [Yb� h]Wc dcV`UW]cbU` Yb ``UaUg 35?5

;>5?5 $E]bbUYig' ,203% XY `U fY[]� b Iibc ih]`]nUbXc
`U fY[]� b Wcbhfc` XY` 9=G a]hcWcbXf]U`) MYg]g XY
dfY[fUXc) ?UWi`hUX XY<]YbW]Ug ;]c`� []WUg) NGFLF'
E]aU' IYf� )

IY� U' R) -++-) <UfUWhYf]nUW]� b dfY`]a]bUf XY `U ``UaUg Lif] Yb Y`
XYdUfhUaYbhc XY` <igWc) MYg]g XY dfY[fUXc)
Nb]jYfg]XUX GUW]cbU` LUb9bhcb]c9VUX XY` <igWc)
?UWi`hUX XY ScchYWb]U) <igWc' IYf� )

If]hW\UfX CD' F) LhYd\Ybg m I)C) =cbY``m) -+++) BbZYfYbWY cZ dcdi`Uh]cb
ghfiWhifY ig]b[ ai`h]`cWig [YbchmdY XUhU) @YbYh]Wg
29@9E=7D' ,005 4/0(404)

KYb]Yf] <)' >) ?fUb_' R) KcgUh] m F) 9bhcb]b]) -++4) =YZ]b]W]� b XY
fUnUg Yb ``UaUg m U`dUWUg)9b]aU`@YbYh]W KYgcifWYg
BbZcfaUh]cb' /0' /0r0/)

P\YY`Yf C<' 9C?) KiggY`U' A) KYXXYb) ,440) E`UaUg UbX 9`dUWUg5
IfY(WcbeiYgh VfYYXg UbX dcgh(WcbeiYgh \mVf]Xg) C
9fW\UYc` LW]) --5 3..(3/+)

P\YY`Yf' C<) -+,-) >jU`iUW]� b [Yb� h]WU XY `Ug jUf]YXUXYg XY ``UaU
DqUfU' <\U_qi mLif] Yb IYf� m>WiUXcf) OB <cb[fYgc
aibX]U` XY<Ua� `]Xcg LiXUaYf]WUbcg)9f]WUr<\]`Y)

MUV`U ,) ?ibXcg Wcb dcV`UW]cbYg XY ``UaULif] m gig XUhcg [Yc[f� Z]Wcg)

MUV`U -) G� aYfc XY U`Y`cg dcf `cWig gY[� b dcV`UW]� b XY ``UaU Lif]

Gy' b8G� aYfc6 dV8dUfYg XY VUgYg6 l8dfcaYX]c6 =)L8XYgj]UW]� b
Ygh� bXUf

MUV`U .) OU`cfYg XY =]jYfg]XUX @Yb� h]WU' AYhYfcW][cW]XUX' �bX]WY XY
WcbgUb[i]b]XUX $?]g% dUfU `cg ,0 `cW] dcf dcV`UW]� b XY ``UaU Lif]

AY8 AYhYfcW][cW]XUX YgdYfUXU' Ac8 AYhYfcW][cW]XUX cVgYfjUXU

?ibXc =]ghf]hc Ifcj]bW]U KY[]� b =Uhcg [Yc[f� Z]Wcg $@IL%

M6C6E688>6 Gi� cU FY`[Uf Iibc 9`h]hiX5 /+2- a)g)b)a EUh]hiX Lif5
,/} -/q ,/)/qq

Ecb[]hiX HYghY5 +2+} /+q .,)3qq

8>D8D6FJ?AA6 FUWigUb] <UfUVUmU Iibc 9`h]hiX5 /144a)g)b)a)

EUh]hiX Lif5 ,/} +3q +0),qq
Ecb[]hiX HYghY5 +2+} .1q 0,)2qq

8>6JE?>J6H? FUfUb[Ub� <UbW\]g <igWc 9`h]hiX5 /1+3 a)g)b)a)

EUh]hiX Lif5 ,/} ,/q -/)4qq

Ecb[]hiX HYghY5 +2+} 0+q 0-)-q

HJG?>J6MAA6 IUfifc IUfifc <igWc 9`h]hiX5 /,1,a)g)b)a)

EUh]hiX Lif5 ,.y20q4+).qq

Ecb[]hiX HYghY5 +2,y30q,+)4qq

Valores de Diversidad genética, Heterocigocidad y Fis (Total/Población)

Diversidad Genética He Ho Fis

Yanapaccha 0.7359 0.7372 0.7359 0.03266

Chocoaquilla 0.7962 0.7733 0.7962 -0.01401

Chaupihuasi 0.7311 0.6755 0.7311 -0.06646

Surihuaylla 0.7244 0.6994 0.7244 -0.0254

&%) ! &&"
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MUV`U /) IUf� aYhfcg XY X]ZYfYbW]UW]� b [Yb� h]WU Ygh]aUXcg dUfU `Ug /
dcV`UW]cbYg XY ``UaUg Lif]' dUfU ``UaUg <\U_qi' DqUfU m U`dUWUg
Lif] Yb YghY YghiX]c VUgUXcg Yb Y` Ub� `]g]g XY ,0 aUfWUXcfYg

a]WfcgUh� `]hYg) EUg X]ghUbW]Ug [Yb� h]WUg dUfYUXUg $?gh% m Y` b� aYfc
XYa][fUbhYg YZYWh]jcg dcf [YbYfUW]� b $Ga% gY YbWiYbhfUb
YldiYghcg Uff]VU m XYVU^c XY `U X]U[cbU` fYgdYWh]jUaYbhY)

?][ifU ,) =]ghf]ViW]� b [Yc[f� Z]WU XY `Ug dcV`UW]cbYg XY ``UaU Lif]
UbU`]nUXcg)

Yanapaccha Chocoaquilla Chaupihuasi Surihuaylla
Llama
Chak'u

Llama
K'ara

Alpaca
Suri

Yanapaccha - 0,05902 0,05336 0,07352 0,0281 0,04654 0,07825
Chocoaquilla 3,99 - 0,09012 0,05654 0,02733 0,03705 0,07584
Chaupihuasi 4,44 2,52 - 0,10003 0,05453 0,09128 0,13469
Surihuaylla 3,15 4,17 2,25 - 0,03992 0,06367 0,13947
Llama Chak'u 8,65 8,9 4,33 6,01 - 0,01852 0,017954
Llama K'ara 5,12 6,5 2,49 3,68 13,25 - 0,08223
Alpaca Suri 2,94 3,05 1,61 1,54 2,89 2,79 -

?][ifU -) KYdfYgYbhUW]� b YgdUW]U` XY `Ug dcV`UW]cbYg XY ``UaULif]' Yb
fY`UW]� b U `U ``UaU <\U_qi' DqUfU m U`dUWUg Lif]' gY[� b `c XYZ]b]Xc dcf
Y` Ub� `]g]g ZUWhcf]U` XY WcffYgdcbXYbW]U Yb VUgY U ,0a]WfcgUh� `]hYg)

?][ifU .) KYdfYgYbhUW]� b [f� Z]WU XY `cg fYgi`hUXcg XY` Ug][bUa]Ybhc XY
]bX]j]Xicg m `cg UWYfjcg [Yb� h]Wcg dcf dcV`UW]� b gi[Yf]XUg dcf Y`
Ub� `]g]g;UmYg]Ubc fYU`]nUXcdUfU YjU`iUf `UYghfiWhifUXY `UgdcV`UW]cbYg
YghiX]UXUg Yb _ 8 0) <UXU Wc`cf fYdfYgYbhU ib UWYfjc[Yb� h]Wc $<`ighYf%
m `U `cb[]hiX XY` gY[aYbhc XY Wc`cf aiYghfU `Ug dfcdcfW]cbYg Ygh]aUXUg
XY WUXU ]bX]j]Xic XY gYf a]YaVfc XY YgY [fidc) EUg `�bYUg bY[fUg
gYdUfUb U `cg ]bX]j]Xicg XY `Ug X]ZYfYbhYg dcV`UW]cbYg XY ``UaU gif]
$RUbUdUWW\U' <\cWcUei]``U' <\Uid]\iUg] m Lif]\iUm``U%' ``UaU <\U_qi'
``UaU DqUfU m U`dUWUg Lif])
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