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APORTES A LA GESTION Y OPTIMIZACION DE LA TECNOLOGIA AMBIENTAL DEL SECTOR PORCINO

RECUPERACION DE NUTRIENTES DESDE PURINES PORCINOS
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CAPITULO 8. OBTENCION DE ESTRUVITA A PARTIR DE UN EFLUENTE DE PURIN DE CERDO TRATADO ANAEROBICAMENTE

1. INTRODUCCION
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APORTES A LA GESTION Y OPTIMIZACION DE LA TECNOLOGIA AMBIENTAL DEL SECTOR PORCINO

RECUPERACION DE NUTRIENTES DESDE PURINES PORCINOS
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&$(%0'+./# *(# 2/# )+)6(40# OrR@# j60/92(# 0,+60*&# $0%0# ("#
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CAPITULO 8. OBTENCION DE ESTRUVITA A PARTIR DE UN EFLUENTE DE PURIN DE CERDO TRATADO ANAEROBICAMENTE
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APORTES A LA GESTION Y OPTIMIZACION DE LA TECNOLOGIA AMBIENTAL DEL SECTOR PORCINO

RECUPERACION DE NUTRIENTES DESDE PURINES PORCINOS
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CAPITULO 8. OBTENCION DE ESTRUVITA A PARTIR DE UN EFLUENTE DE PURIN DE CERDO TRATADO ANAEROBICAMENTE
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4. CONCLUSIONES
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1. INTRODUCCION
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2. METODOLOGIA
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Figura 3.#X2()6%(&#(/#6(%%(/&#*(#Schoenoplectus californicus.
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Figura 5.#i("0'+./#(/6%(#"0#012/*0/'+0#%("0-K0#*(#Schoenoplec‐
tus californicus?#'&/'(/6%0'+./#*(#B.)B&%&#C#'0%,0#*(#/+6%.,(/&D
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Y+6%.,(/&# Jo?J#w# H?\# JJ?G# w# H?P# H?N# w# H?H# H?J# w# H?H

g.)B&%&# J?b#w# H?H# H?NG# w# H?H# H?J# w# H?H# H?HJ# w# H?H

V&60)+&# JP?J#w# H?\# N?J# w# H?o# H?b# w# H?H# H?Ho# w# H?H

p0"&%()#'&%%()$&/*(/#0#JG#*(6(%4+/0'+&/()

!/# "0# h01"0# G?# )(# *()'%+1(# ()60'+&/0"4(/6(?# ("# '&/6(/+*&# (/#
1+&40)0# C# /26%+(/6()# *(# Schoenoplectus  californicus# 8LDrD#
X]C(%A#R.e0SD#U&)#%()2"60*&)?#*(4&)6%0%&/#92(#Schoenoplectus 
californicus#62K&#4(/&%#'%('+4+(/6&#'&%$&%0"#81+&40)0A?#(/#("#
$(%+&*&# GHHf# 8PGG# ,Q4GA?# %()$('6&# 0"# GHJH# 8NGf# ,Q4GA?# ()6&#
0*(47)#%("0'+&/0*&#'&/#2/# +/'%(4(/6&#*("#/+6%.,(/&#8H?J\#j#
H?G#S,#YQM0#*A?#*2%0/6(#()(#$(%+&*&#8GHHfAD#�M0/,#et al.#8GHHaA?#
'&/#Schoenoplectus validus#0#2/0#'0%,0#(/6%(#H?J#j#J?H#S,#YQM0#
*?#%($&%60%&/#K0"&%()#)+4+"0%()#*(#'%('+4+(/6&#8JHa#j#PaJ#,Q4G

).  

V&%#&6%&#"0*&?#"0#1+&40)0#B&"+0%#(/#Schoenoplectus californicus, 
)+(4$%(#B2(#40C&%#8f\#W#ff#IA#92(#"0#1+&40)0#%0*+'2"0%?#"&#92(#

)2,+(%(#92(#("#/+6%.,(/&#$%()(/6(?#$2*&#+/T2(/'+0%#2/#40C&%#
*()0%%&""&#B&"+0%#(/#"0#$"0/60D#!"#0/7"+)+)#$%&;+40"?#(K+*(/'+.#2/#
bGI#*(#'0%1&/&#$%()(/6(#(/#"0#$"0/60?#C#60/#)."&#2/#oI#'&4&#Y?#
V#C#{D#U0#%("0'+./#Y`V#(/#"0#$"0/60?#*2%0/6(#("#$(%+&*&#GHHf#8a?\A#
B2(#4(/&%#92(#$0%0#("#$(%+&*&#GHJH#8J\A?# "&#92(#$2(*(#()60%#
%("0'+&/0*&#'&/#2/0#*+)4+/2'+./#*("#/+6%.,(/&#8H?J\#j#H?G#S,#
YQM0#*A?#*2%0/6(#("#$(%+&*&#GHJHD#p0"&%()#+/B(%+&%()#8H?P#j#a?HA?#
M0/#)+*&#%($&%60*&)#$&%#�M0/,#et alD#8GHHaAD
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G24@2$!"$L%('+4+(/6&#C#'&4$&%604+(/6&#*(#"0#g04+"+0#LC$(%0'(0(#(/#M24(*0"()#'&/)6%2+*&)

%/7(5-($ G-7>$X':(?2@$ G-7>$ JBP$ Y->:2/2$ O(@25-1)$ Z4')?2)5-2$ O(E(3()5-2/
$ $ $ %&'()*($ [.PSM2$?$ .S:2$ PDF$$ H\)?-U-?'>/S:2I     

  Sc  V]^$ F'3-)(/$ _`_A$a$_`!$ A!!$a$b!c$ d`e$a$#e`_$ #!$a$#_d$ %/*($*3242f>
  St# ZgR# L0%/(# oG#j#JaP# JoJ\#j#GHGo# W# W# {0*"('#et alD#8GHHPA
# # # $%&*2'6&)#"7'6(&)# # # # # # #
  Sg# ZgpRR# <&4])-'&# H?J# NPH#W#GHHH## W# oa#j#JNP# l+/0*0)0#et al.    
# # # # # # # # 8GHH\A
  Sv# ZgpRR# <&4])-'&# H?J#j#J?H## JHa#j#PaJ# H?P#j#a?H# ba#W#\b# �M0/,#et alD#8GHHaA
  Sv# ZgpRR# <&4])-'&# H?G#j#H?b# W# H?f# JJG# <(1+/,#et al.    

# # # # # # # # 8GHJHA#
  Sv# ZgZRR# U('M(%:0# GG?H#j#af?H# W# W# JbN#W#obb# ^M&)M#C#^&$0"## #
# # # # # # # # 8GHJHA
Cp: Cyperus papyrus; Sc: Schoenoplectus californicus; Sg: Scirpus grossus; 

(.V'(5/#K-$'."6/7-$W'(,V'(5?%0&%K605,-$',"O0#&"02%&,"&/W'
hLR`#h0)0#*(#'0%,0#)2$(%E'+0"k#ZgZR`#Z24(*0"#*(#T2e&#M&%+3&/60"#)2$(%E'+0"#ZgZRR`#Z24(*0"#*(#T2e&#M&%+3&/60"#)2$(%E'+0"k#ZgpRR`#
Z24(*0"#*(#T2e&#M&%+3&/60"#)21)2$(%E'+0"k#ZgR`#Z24(*0"#*(#T2e&#M&%+3&/60"#

4 CONCLUSIONES

Schoenoplectus  californicus# 8LDrD# X]C(%A# R&e7S# (/# 2/#
M24(*0"#'&/)6%2+*&#0"+4(/60*&#'&/#$2%+/()#*(#'(%*&?#$2(*(#
'%('(%# 0"&4]6%+'04(/6(# (/6%(# oJ?G# C# fa?b?# C# $%()(/60%# 2/0#
012/*0/'+0# %("0-K0# (/6%(# GJ# C# JHa# +/*+K+*2&)Q4G?# *2%0/6(#
&6&d&# C# $%+40K(%0D# !)6(# '%('+4+(/6&# B2(# +/T2(/'+0*&# $&%# ("#
'&/6(/+*&#*(#/+6%.,(/&#8(/6%(#H?HP#j#G?H#S,#YQM0#*A#$%()(/6(#
(/# ("# M24(*0"# '&/)6%2+*&D# !"# '&/6(/+*&# *(# B.)B&%&# *(/6%&#
*("# M24(*0"# 024(/6.?# $%&101"(4(/6(?# $&%# "&)# $%&'()&)# *(#
0'%()+./# C# )(/()'(/'+0# *(# "0)# $"0/60)# *2%0/6(# ("# +/K+(%/&D#
Schoenoplectus californicus#$2(*(#'%('(%#(/6%(#PGG#C#NGf#,Q4G

, 

C#()#$&6(/'+0*&#$&%#("#'&/6(/+*&#*(#/+6%.,(/&#8(/6%(#H?HP#j#G?H#

S,#YQM0#*A#*2%0/6(#("#GHJH#(#+/M+1+*&#$&%#])6(?#(/#("#GHHfD
U0#$%(*&4+/0/'+0#*("#'%('+4+(/6&#B&"+0%#$&%#)&1%(#("#%0*+'2"0%?#
'&4&#6041+]/#"0#%("0'+./#Y`V#(/6%(#a#C#J\?#)2,+(%(#"0#+/T2(/'+0#
*("#/+6%.,(/&#$%()(/6(#(/#("#M24(*0"#)&1%(#"0#1+&40)0#0]%(0?#
47)#92(#)&1%(#"0#%0*+'2"0%D
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1. INTRODUCCION

!"# $2%:/# *(# '(%*&# '%2*&# M0# )+*&# (4$"(0*&# 6%0*+'+&/0"4(/6(#
'&4&#01&/&#0,%:'&"0#8R7/'M(3#0/*#^&/37"(3?#GHHPA#*(1+*&#0#)2#
0"6&#'&/6(/+*&#(/#406(%+0#&%,7/+'0#8GHWJJH#,#<=>

T
QUA#8X&/6&C0#

0/*#X0%-/?#GHHPA#C#/+6%.,(/&#8H?PWb?H#,QUA#8g+)'M(%#0/*#|M0"(/?#
GHHPAD#R+/#(410%,&?#"0)#'0%0'6(%:)-'0)#0/6()#+/*+'0*0)#C#("#0"6&#
%('2(/6&#*(# '&"+B&%4()# B('0"()# JH3WJH8 OgLQ4U# 8i2B(6(  et  al., 
GHH\A#$2(*(#'&/)-62+%#2/#%+(),&#$0%0#"&)#('&)+)6(40)#C#"0#)0"2*#
*(#"0)#$(%)&/0)#8p(/,"&K)SC#et alD?#GHHfAD
V&%# &6%&# "0*&?# "0# 6&;+'+*0*# 0,2*0# 8p+""040%# et  alD?# GHJGA# C#
4(60/&,]/+'0# *("# $2%:/# $&%'+/&# *(1+*&# 0# "0# '&/'(/6%0'+./#
*(# 04&/+&# C# 4(60"()# $()0*&)?# (/6%(# &6%&)?# 42()6%0/# 92(# 0#
'&/'(/6%0'+&/()# )2$(%+&%()# 0# bH# 4,# YWYZ

3
QU# $2(*(/# '02)0%#

"0# +/M+1+'+./# (/# "0# 0'-K+*0*# *("# PHI# *(# "0# '&42/+*0*# *(#
10'6(%+0)# 4(60/&,]/+'0)# 8@("4&/6(# et  alD?# GHJJAD# <(1+*&#
0# "0# '0%0'6(%:)-'0)# *(# "&)# )2)6%06&)?# ()# 92(# "0)# ()6%06(,+0)# *(#
$%(6%0604+(/6&# C# &$(%0'+./# *(# "&)# )+)6(40)# *(# 6%0604+(/6&#
)&/#()(/'+0"()# 8Y0K+0#et alD?# GHHok#p+*0"# 0/*#<+(3?# GHHoAD#r):?#
K("&'+*0*()# *(# '0%,0# '%('+(/6()# (/# 6%0604+(/6&)# 0/0(%.1+'&)#
8J?No# j# G?ba# ,# <=>QU[*A?# $2(*(/# $%&*2'+%# 0*0$60'+./# *("#
'&/)&%'+&#10'6(%+0/&#C#024(/60%#"0#(E'+(/'+0#*(#'&/K(%)+./#*(#
406(%+0#&%,7/+'0#0#4(60/&#*(#PP#0#aPI#8i&*%:,2(3#et al.?#GHJJA#
C#("+4+/0'+./#*(#'&"+B&%4()#B('0"()#(/#JWG#2/+*0*()#"&,0%:64+'0)#
8R&1)(C#et al.?#GHH\A#$%()(/6()#(/#()6(#-$&#*(#%()+*2&)D
U0# *+)$&)+'+./# *(# )2)6%06&)# (/# )2("&)# *(1(# '&/)+*(%0%# "0 
K2"/(%01+"+*0*#*(#])6(?#0):#'&4&#"0)#$%&$+(*0*()#*("#)2)6%06&#0#
*+)$&/(%D#V%&K&"&#8GHHPA#()601"('(#92(#$0%0#2/#)2("&#K2"/(%01"(#
0# "0# "+;+K+0'+./# *(# /+6%06&)?# "0# 0$"+'0'+./# *(# $2%:/# *(1(%:0#
'&/)+*(%0%# 2/0# 60)0# *(# 0$"+'0'+./# *(# JNH# 0# obH# S,#YQM0t0d&#

qYgUO!YLqr#<!#Ur#h!LY>U>^qr#rYr!i>@qLr#!Y#Ur#@q>g!ihqiiq^rLq>Y#
CON PURIN DE CERDO EN UN SUELO LIMOSO

L&/)60/30#LM0%-(%?#<0/+("0#U.$(3#C#^"0*C)#p+*0"

^%2$&#*(#q/,(/+(%:0#C#@+&6('/&"&,:0#r41+(/60"?
L(/6%&#*(#L+(/'+0)#r41+(/60"()#!OUrWLM+"(?#
O/+K(%)+*0*#*(#L&/'($'+./?#L0)+""0#J\HWL?#L&/'($'+./?#
LM+"(D

$0%0#)2("&)#/&#K2"/(%01"()D#V&%#&6%0#$0%6(?#&6%0)#0$"+'0'+&/()#
'&/)+*(%0/#B(%-%%+(,&#'&/#$2%:/#0#%03./#*(#J`P#&#J`b#'&/#0,20#
*(#%+(,&?#"&#92(#)(#6%0*2'(#(/#0$"+'0'+&/()#*(#NHH#S,#YQM0t0d&#
8LM0%-(%?#GHJJAD#
!)# $&)+1"(# ()601"('(%# 92(# "0)# $%&$+(*0*()# 6(;62%0"()# *(# "&)#
)2("&)#(e(%'(/#(B('6&)#)&1%(#"0)#'0%0'6(%:)-'0)#*(#"&)#)2)6%06&)#
92(#)&/#0$"+'0*&)?#*(E/+(/*&#K0"&%()#()$(':E'&)#*(#%(6(/'+./#
*(#'&4$2()6&)#C#$(%4(01+"+*0*D#!)#0):#'&4&#2/#)2("&#*(#6(;62%0#
E/0#80%'+""0)A?#-(/(#"0#'0$0'+*0*#*(#%(6(/(%#47)#'&4$2()6&)#C#
0,20#92(#2/# )2("&#*(# 6(;62%0# ,%2()0?#4+(/6%0)#92(#2/# )2("&#
4(*+&# 8"+4&)A# $%()(/60#40C&%# (92+"+1%+&# (/# )2)# $%&$+(*0*()#
�)+'&W92:4+'0)#8Y0K+0 et alD?#GHHoAD
r#"0#M&%0#*(#(K0"20%#"0#$&6(/'+0"+*0*#*(#2-"+30%#()6&)#)2)6%06&)#
(/#B(%-%%+(,&?#/&#)&"&#)(#*(1(/#'&/)+*(%0%#"0)#'0%0'6(%:)-'0)#*("#
)2("&#C#)2)#/('()+*0*()#*(#B(%-"+30/6()?#)+/&#92(#6041+]/#)(#*(1(#
'&/)+*(%0%#"0#'0%,0#4+'%&1+&".,+'0D#!)6&#*(1+*&#$%+/'+$0"4(/6(#0#
92(#"0#'&/'(/6%0'+./#$%()(/6(#*(#4+'%&&%,0/+)4&)#10'6(%+0/&)#
B('0"()?# 60"()# '&4&# '&"+B&%4()# B('0"()# JH3WJH8# OgLQ4U?# "&)#
'20"()# $2(*(/# "+4+60%# "0)# $&6(/'+0"+*0*()# *(# %(2)&# *(# ()6&)#
$2%+/()#8i2B(6( et alD?#GHH\AD
<(/6%&#*(#"0)#10'6(%+0)#92(#)(#$2(*(/#(/'&/6%0%#(/#"&)#$2%+/()#
$&%'+/&)?# (/6(%&10'6(%+0)?# )&/# 2/# ,%2$&# *(# 10'6(%+0)# ^%04#
/(,0-K0)# 92(# )(# (/'2(/6%0/# (/# ("# 041+(/6(# C# (/# ("# 6%0'6&#
*+,()-K&#*(#M240/&)#C#0/+40"()D#r",2/0)#)&/#$&6(/'+0"4(/6(#
$06&,]/+'0)# $0%0# ("# M240/&?# 4+(/6%0)# 92(# 0",2/&)# ,]/(%&)#
8;/,#%O"5,0#4' Q&,0#%O"5,0#4' Q$5?0#/5?/"4' C"1&/"# C# (0##"3") 
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Figura 1.#X2()6%(&#*(#)2("&#C#604+30*&#*(#42()6%0)

'02)0/# +/B(''+&/()# &$&%62/+)60)D# Escherichia  coli# ()# 2/0#
10'6(%+0# 10'+"0%?# ^%04# /(,0-K0# C# B(%4(/60*&%0# *(# "0'6&)0?#
)+(/*&# ("# &%,0/+)4&# *(#40C&%# $%(*&4+/0/'+0# *(/6%&# *(# "&)#
'&"+B&%4()# B('0"()# 8X0*+,0/#et al.?# GHHbAD# !)60)#10'6(%+0)# )&/#
2-"+30*0)# '&4&# +/*+'0*&%()# *(# '&/604+/0'+./# B('0"# 8rVZrj
r||rj|VLg?#JffaAD
!;+)6(/#$&'&)#()62*+&)#92(#(K0"5(/# "&)#(B('6&)#*(# "0#406(%+0#
&%,7/+'0?#/+6%.,(/&#C#B.)B&%&#C#)2#%("0'+./#'&/#("#6%0/)$&%6(#C#
)&1%(K+K(/'+0# *(#$06.,(/&)# '&/6(/+*&)# (/# )2)6%06&)#92(# )&/#
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t#g+)'M(%#!D?#|M0"(/#RD#GHHPD#i06()#0/*#'&/6%&")#&/#*(/+6%+E'0‐
-&/#+/#0/#0,%+'2"62%0"#)&+"#B(%-"+3(*#z+6M#"+92+*#"0,&&/#)z+/(#
z0)6(D#E-,#/0&,';A560'D@#%05%$A$,024 71?#GNJWGaND

t#^21(%#rD?#RM("6&/#<D?#V0'M($)SC#nD#GHHPD#h%0/)$&%6#0/*#%(6(/‐
-&/#&B#40/2%(W1&%/(#'&"+B&%4)#+/#)&+"D#Y"7%$0'Z%&0'8%-#&"64 
4?#aGaWaoND

t#U(z+)#lD?#Re�)6%&4#lD#GHJHD#>$-4+3+/,#6M(#(;$(%+4(/60"#*()+,/#
&B#)&+"#'&"24/)#+/#)062%06(*#0/*#2/)062%06(*#6%0/)$&%6#(;$(‐
%+4(/6)D'8%-#&"6'%1';%&,"2/&"&,'CA7#%6%@A4'115?#JWJoD

t#X0*+,0/#XD?#X0%-/S&#lD?#V0%S(%#lD#GHHbD#@%&'S?#1+&"&,C#&B#4+‐
'%&&%,0/+)4)?#JH6M#(*D':0"#$%&'Q7-5"5/[&4#JHJJ#$$D

t# Y0K+0# iD?# U(K(6# UD?# X&%0# XDUD?# p+*0"# ^D?# <+(3# XDLD# GHHoD#
r""&$M0/+'#)&+"#0*)&%$-&/#)C)6(4#0)#0#1"(0'M(*#S%0�#4+""#0(‐
%&1+'#(�2(/6#$&)6W6%(064(/6D#9",0#4'D/#'"&7'(%/6':%66-,"&,4 
148?#oGoWoooD
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t#V%&K&"&#^D#GHHPD#X0/2%(#40/0,(4(/6#$%0'-'()#+/#U&410%*C#
8q60"CAD#=/%#0$%-#50'>05?&%6%@A4 96?#JbPWJPGD

t# i&*%:,2(3#<D?# @("4&/6(#XD?# V(d2("0)#^D?# L04$&)# lDU?# p+*0"#
^D#GHJJD#@(M0K+&2%#&B#4&"('2"0%#z(+,M6#*+)6%+12-&/#B&%#6M(#
"+92+*# B%0'-&/#&B#$+,# )"2%%C# 6%(06(*#1C#0/0(%&1+'#*+,()-&/D#
Q&./#%&20&,"6'>05?&%6%@A4 32?#bJfWbGPD#

t#i2B(6(#@D?#V(%(3WX2%'+0#XD?#V(%(3W!)$+/&30#rD?#X&%0"#iD?#X&‐
%(/&WL0)(""()# lD?#V0%(*()#LD#GHH\D#h&60"#0/*# B0('0"# '&"+B&%4#
10'6(%+0#$(%)+)6(/'(# +/#0#$+,#)"2%%C#04(/*(*#)&+"D#J/.0$,%5\'
(5/0&504'102?#GJJWGJPD

t#R7/'M(3#XD?#^&/37"(3#lDUD#GHHPD#hM(#B(%-"+3(%#K0"2(#&B#$+,#)"2‐
%%CD#qD#p0"2()#*($(/*+/,#&/#6M(#6C$(#&B#&$(%0-&/D Bioresource 
>05?&%6%@A4 96?#JJJNWJJGoD

t#R&1)(C#XD?#{M0-1#UD?#Z+""#pD?#r"&'+"e0#!D?#V+""0+#pD#GHH\D#V06M&‐
,(/)#+/#0/+40")#z0)6(#0/*#6M(#+4$0'6#&B#z0)6(#40/0,(4(/6#
$%0'-'()# &/# 6M(+%# )2%K+K0"?# 6%0/)$&%6# 0/*# B06(D# q/`# i+'(# lD?#
L0"*z(""#<D?#Z24(/+S#gD#8(*AD#r/+40"#r,%+'2"62%(#0/*#6M(#!/‐
K+%&/4(/6`#Y0-&/0"# L(/6(%# B&%#X0/2%(# 0/*#r/+40"#|0)6(#
X0/0,(4(/6D#R6D#l&)($M?#X+'M+,0/D#$$D#\HfW\\\D

t#O/'#rD?#^&))#XD#GHHbD#h%0/)$&%6#&B#10'6(%+0#B%&4#40/2%(#0/*#
$%&6('-&/#&B#z06(%#%()&2%'()D#Applied Soil Ecology, 25?#JWJaD

t#p(/,"&K)SC#lD?#R0)0S&K0#YD?#V"0'M0#qD#GHHfD#V06M&,(/)#0/*#0/‐
-1+&-'#%()+*2()#+/#0/+40"#40/2%()#0/*#MC,+(/+'#0/*#('&"&,+‐
'0"#%+)S)#%("06(*#6&#)21)(92(/6#"0/*#0$$"+'0-&/D Bioresource 
>05?&%6%@A4 100?#Poa\WPofJD

t#p+*0"#^D?#<+(3#XDLD#GHHoD#q/T2(/'(#&B#B((*)6&'S#0/*#1"(0'M+/,#
6('M/&"&,+()# &/# 4(6M0/&,(/+'# 6&;+'+6C# &B# S%0�# 4+""# z0)‐
6(z06(%D#9",0#'(5/0&50'"&7'>05?&%6%@A4 48 8\A?#JbfWJPPD

t#p+""040%#LD#rD?#L0d260#hD?#@("4&/6(#XD?#p+*0"#^D#GHJGD#LM0‐
%0'6(%+30-&/#&B# )z+/(#z0)6(z06(%#1C# h&;+'+6C# q*(/-E'0-&/#
!K0"20-&/#X(6M&*&"&,C#8hq!AD#9",0#'D/#'"&7'(%/6':%66-3%&, 
223?#o\oWo\f
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1. INTRODUCCION

!)6(# 6%010e&# # $%()(/60# ("# *()0%%&""&# *(# 2/0# M(%%04+(/60# 92(#
$(%4+6(#$"0/+E'0%#C#(e('260%#0''+&/()#92(#$%&42(K0/#("#12(/#
2)&# *(# "&)# $2%+/()# ,(/(%0*&)# (/# "0# $%&*2''+./# 0,%&$('20%+0#
+/6(/)+K0D#V&%#(""&#)(#$%&$&/(#,(/(%0%#2/#)&$&%6(#*(#*('+)+./?#
92(#()#2/0#M(%%04+(/60#6]'/+'0#'&&$(%0-K0#)&1%(#"0#,()-./#C#
("#*()0%%&""&#*(#2/#)('6&%#0,%&$('20%+&#04+,01"(?#'041+0/*&#"0#
B&%40#*(#4+%0%#)2)#%()+*2&)#*()*(#2/0#$(%)$('-K0#$%&1"(47-'0#
M0'+0# 2/0# '&/'($'+./# *(# &$&%62/+*0*# *(# '&&$(%0'+./# (#
+/6(,%0'+./# '&/# "&)# 0,%+'2"6&%()# 92(# )(# (/'2(/6%0/# (/# )2)#
+/4(*+0'+&/()D# !"# )+)6(40# *(# ,()-./# $%&$2()6&# '24$"+%7#
*&)# B2/'+&/()# B2/*04(/60"()`# 8JA# $%&$&%'+&/0%# +/B&%40'+./#
C# '&/&'+4+(/6&# $0%0# "0# ,()-./?# C0# /&# *(# 2/# *()('M&# )+# /&#
40)#1+(/#*(#2/# %('2%)&# 8V2%:/A?# C# 8GA# )(%K+%# *(#10)(#$0%0# "0)#
+/)-62'+&/()# E)'0"+30*&%0)# $(%4+-(/*&# ,(/(%0%# $%&$2()60)# C#
)2$(%K+)0%#"0#*+)$&)+'+./#*(#"&)#%('2%)&)D
!"# )+)6(40# *(# ^()-./# *(# V2%+/()# '&4&# g(%-"+30/6(# 8R^VgA?#
)(# *()0%%&"".# '&/)+*(%0/*&# "0# %("0'+./# )2("&W$"0/60W0,20# C#
"0)# '&/*+'+&/()# '"+47-'0)# 92(# +4$(%0/# )&1%(# "&)# $%(*+&)#
*&/*(# )(# *+)$&/*%7/# "&)# $2%+/()D# !)6(# )+)6(40# *(# ,()-./#
$(%4+6(# '0"'2"0%# "0)# 60)0)#*(#$2%:/#92(#$2(*(/# )(%# 0$"+'0*0)#
0"#)2("&?#10e&#'&/*+'+&/()#()$(':E'0)#*("#7%(0#C#'2"-K&)D#V0%0#
*(6(%4+/0%#"0#60)0#*(#0$"+'0'+./#*("#$2%:/#()#+4$&%60/6(#'&/60%#
'&/# +/B&%40'+./# 60"# '&4&# "0)# '&/'(/6%0'+&/()# *(# /+6%.,(/&#
C# B.)B&%&# &%,7/+'&# (# +/&%,7/+'&# $%()(/6(# (/# ("# $2%:/?# ("#
()60*&#/26%+'+&/0"# *("# )2("&# C# '&/6(/+*&#*(#406(%+0#&%,7/+'0#
$%()(/6(?# 0*(47)#*(# "0)# %('&4(/*0'+&/()#/26%+'+&/0"()#$0%0#

8R^VgA#RqRh!Xr#<!#^!Rhq>Y#<!#VOiqY!R#L>X>#g!ihqUq�rYh!

Z]'6&%#g"&%()?#<+(,&#i+K(%0#C#l&)]#U2+)#r%24:

<($0%604(/6&#*(#i('2%)&)#Z:*%+'&)?
g0'2"60*#*(#q/,(/+(%:0#r,%:'&"0?
O/+K(%)+*0*#*(#L&/'($'+./?#L04$2)#LM+""7/D
L0)+""0#PoPWL?#LM+""7/?#LM+"(D

2/# %(/*+4+(/6&#*(#$%&*2''+./#*(6(%4+/0*0#)(,5/#'2"-K&D#U0#
'0/-*0*#*(#$2%:/#$&)+1"(#*(#0$"+'0%#()60#'&/*+'+&/0*0#$&%# "0#
K&"0-30'+./?#4+/(%0"+30'+./#*(#406(%+0#&%,7/+'0?#*()/+6%+E'0'+./#
(# +/4&K+"+30'+./?# $%&'()&)# 92(# )&/# +/T2+*&)# $&%# "0# 0'-K+*0*#
4+'%&1+&".,+'0?#6(;62%0#*("#)2("&?#6(4$(%062%0?#(/6%(#&6%&)D

!"# )+)6(40# *(# )&$&%6(# *(# *('+)+./# $0%0# "0# 0$"+'0'+./# *(# $2‐
%:/?#+/6(,%0#4&*("&)#%("0'+&/0/*&#"&)#'+'"&)#*(#/26%+(/6()#'&/#
"&)# $%&'()&)# *(# 8i+(,&?# $%('+$+60'+./AW()'&%%(/�0?# (%&)+./# C#
6%0/)$&%6(#*+)2("6&#C#0*)&%'+./#*(# "&)#("(4(/6&)#/+6%.,(/&#C#
B.)B&%&D#!)6(#)+)6(40#*(#)&$&%6(#*(#*('+)+./?#%()60#&#)240#"0)#
$]%*+*0)#C# 6%0/)B&%40'+&/()#$&6(/'+0"()#*(# "&)#/26%+(/6()#(/#
("# 10"0/'(# ,(/(%0"?# '&/# "&# '20"# )(#$2(*(# '&/&'(%# "0# '0/-*0*#
*(# /26%+(/6(# *+)$&/+1"(# 92(# 92(*0# $0%0# ("# '2"-K&# (/# )2("&D#
r*(47)#("#2)20%+&# )(%7#'0$03#*(#,(/(%0%# %7$+*04(/6(#K0%+&)#
()'(/0%+&)#*(#0$"+'0'+&/()#*(#$2%+/()#B262%0)?#&$-4+30/*&#"0#
2-"+30'+./#*(#/26%+(/6()#C#*+)4+/2C(/*&#"0)#$]%*+*0)D#!)6(#R+)‐
6(40#*(#)&$&%6(#*(#*('+)+./#B2(#*()0%%&""0*&#2)0/*&#"0)#('20‐
'+&/()# %("0'+&/0*0)# '&/# "0)# 6%0/)B&%40'+&/()# C#4&K+4+(/6&)#
*(#/26%+(/6()#$%()(/6()#(/# "&)#4&*("&)#R|rh#8Y(+6)'M#(6#0"D?#
GHHPA#C#rV!y#8|+""+04)#0/*#q302%%0"*(?#GHHNA#'2C&)#%()2"60*&)#
)&/#$%()(/60*&)#0#6%0K])#*(#2/0#+/6(%B03#,%7E'0#%(0"+30*0#'&/#
("#$%&,%040#X06"01D
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2. METODOLOGIA

U0#0$"+'0'+./#*(#2/#)+)6(40#*(#10"0/'()#'&4&#2/#+/)6%24(/6&#
$0%0# 2/0# 40C&%# )2)6(/601+"+*0*# *(# "0)# $%7'-'0)# *(# 40/(e&#
/26%+'+&/0"()# %(92+(%(# )(%# ()601"('+*&?# '&/# &1e(-K&)#
041+(/60"()#C#0,%&/.4+'&)#8>1&%/#et alD?#GHHok#Z(*"2/*#et al., 
GHHoAD# !/# ()6(# '0)&# ()# +4$&%60/6(# *(6(%4+/0%# ("# 10"0/'(# *(#
*&)#/26%+(/6()?#'&/'%(604(/6(#Y?#V# 8YS&/C0#et al.?#GHHPAD#O/#
10"0/'(#*(#/26%+(/6()#()-40#"0#*+B(%(/'+0#(/6%(#"0#'0/-*0*#*(#
/26%+(/6()#92(#(/6%0/#C#"0#92(#)0"(/#*(#2/#)+)6(40#(/#$0%-'2"0%#
(/#2/0#()'0"0#()$0'+&#C#-(4$&#*(E/+*0###8qYW>Oh#AD#!)6&)#10"0/'()#
(/#"0#0,%+'2"62%0#'&/)+*(%0/#"0#'0$0#*(#)2("&#(;$"&%0*0#$&%#"0)#
%0:'()#'&4&#("#()60/92(#*&/*(# "&)#/26%+(/6()#)&/#0,%(,0*&)?#
6%0/)B&%40*&)#C#0*)&%1+*&)D#!/#,(/(%0"#("#10"0/'(#*()'%+1(#("#
'+'"&#*(# "&)#/26%+(/6()#(/#("# )2("&#10)0*&)#'&/# "0)# %("0'+&/()#
*()'%+60)#(/#"+6(%062%0#8@2C))(#et al.?#GHHPAD
U0# '0/-*0*# *(# /26%+(/6()# 0# %($&/(%# ()# '0"'2"0*&# '&4&# "0#
*+B(%(/'+0#(/6%(#"0#/('()+*0*#*(#Y?#V#*("#'2"-K&?#*+)$&/+1+"+*0*#
(/# ("# )2("&?# '0%0'6(%:)-'0)# *("# $2%:/# C# "0)# 6%0)B&%40'+&/()#
$%&$+0)# *(# (""&)# 92(# -(/(/# "2,0%# 10e&# '+(%60)# '&/*+'+&/()#
$%&$+0)# *(# "0# 3&/0?# )(,5/# >1&%/# et  alD# 8GHHoAD# !"# 40/(e&#
)2)6(/601"(#*(#/26%+(/6()#*($(/*(%7#*(#'&4&#)&/#40/(e0*&)#
()6&)#0#/+K("#*(#'04$&?#)+(/*&#"&)#$%+/'+$0"()#B&'&)#*(#06(/'+./?#
"0# )+/'%&/+30'+./# C# "&'0"+30'+./# *(# "0# *(40/*0# *(# /26%+(/6()#
*("#'2"-K&D#V0%0#*()0%%&""0%#("#)+)6(40#*(#)&$&%6(#*(#*('+)+./?#
("# $%+4(%# $0)&# ()# "0# '&/)6%2''+./# *(# 2/# 4&*("&# '&/'($620"#
*&/*(# )(# %($%()(/60/# "0)# '&/*+'+&/()# "&'0"()# *("# 7%(0# *(#
()62*+&?# +*(/-E'0/*&# C# e(%0%92+30/*&# "0)# K0%+01"()# '"0K()#
92(# $2(*(/# 0B('60%# *+%('60# &# +/*+%('604(/6(# "0)# '&/*+'+&/()#
4(*+&#041+(/60"()#%("0'+&/0*0)#'&/#"0#"+;+K+0'+./#C#0%%0)6%()#*(#
/26%+(/6()?#92(#()67/#0)&'+0*&)#0#"0#*(,%0*0'+./#*(#"&)#'2(%$&)#
*(#0,20)D#V0%0#()6(#'0)&#)(#2)0%7#("#4+)4&#4&*("&#'&/'($620"#
*()'%+6&# (/# ("# $2/6&# 0/6(%+&%D# R(# 0*K+(%6(# 92(# "&)# B0'6&%()#
'"0K()#0#'&/)+*(%0%#$0%0#'&/)(,2+%#2/#40/(e&#041+(/60"4(/6(#
)2)6(/601"(?# 4+/+4+30/*&# "0)# $]%*+*0)# *(# /26%+(/6()?# ()67/#

0)&'+0*&)# 60/6&#0# "0)#12(/0)#$%7'-'0)#*(# B(%-"+30'+./?#C0#)(0#
0%-E'+0"#C#/062%0"?#'&4&#("#40/(e&#*("#%+(,&D
O/0# K(3# *(E/+*0)# "0)# ('20'+&/()# *("# X&*("&# R|rh# C# rV!y?#
92(# $(%4+6(/# %($%()(/60%# "0)# %("0'+&/()# (# +/6(%0''+&/()# *("#
)+)6(40#*(#+/6(%])?#4(*+0/6(#X06"01#)(#,(/(%.#2/#)+)6(40#*(#
)&$&%6(# *(# *('+)+./# %("0'+&/0/*&# '0*0# 2/&# *(# "&)# $%&'()&)#
+/K&"2'%0*&)# (/# "0# ,()-./# $%(*+0"# *("# $2%:/# 8g+,2%0# J0A?#
$0%0# $&)6(%+&%4(/6(# +/6(,%0%# 6&*&# 0# 2/0# +/6(%B03# ,%7E'0# *(#
O)20%+&D# U&)#*06&)#/('()0%+&)#$0%0# '&%%(%#("# $%&,%040#M0'(/#
%(B(%(/'+0# 0# "0)# '0%0'6(%:)-'0)# �)+'&# 92:4+'0)# *("# )2("&# C# *("#
$2%:/#8g+,2%0#J1A#C#8g+,2%0#J'A?#"0)#'0%0'6(%:)-'0)#'"+47-'0)#*("#
$%(*+&?#/('()+*0*()#/26%+'+&/0"()#C#M:*%+'0)#*("#'2"-K&?#'&4&#
"0# K0%+0'+./# *(# "0# 6(4$(%062%0# *("# )2("&# $0%0# "0)# *+B(%(/6()#
()6%06&)# C# "&)# $0%74(6%&)# M+*%&".,+'&)# )&/# &16(/+*&)# *(# "0#
8g+,2%0#J*AD
L&/##("##$%&$.)+6&#*(##(K0"20%##"0##4(6&*&"&,:0?##()60##)(##0$"+'.##
(/##("##$%(*+&##*(#R0/#^2+""(%4&?#21+'0*&#0##GG##S4##0"##/&%()6(##
*(# # "0# '+2*0*# *(# LM+""7/?# L&42/0# *(# L&+M2('&?# $%&K+/'+0# *(#
}21"(?#%(,+./#*("#@:&W@:&?#LM+"(D
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Figura 1.#q/6(%B03#,%7E'0D

3. RESULTADOS 

+"#$^-/*(:2$?($/>7>3*($?($?(5-/-1)

V0%0#()6(#'0)&#)(#'&/6(4$"0#("#'2"-K&#*(#X0:3# B&%%0e(%&# 8�(0#
40C)A?#("#'20"#-(/(#2/0#+4$&%60/'+0#%("(K0/6(#(/#"0#3&/0#'(/6%&#
)2%# *(# LM+"(# C# ()# (/# ,%0/#4(*+*0# 2-"+30*&# $0%0# *+)$&/(%# *(#
"&)#$2%+/()D#!)6(#)+)6(40#*(#)&$&%6(#*(#*('+)+./#$(%4+-%#0#0"#
2)20%+&#(K0"20%#'20"92+(%#'2"-K&?#*(1+(/*&#6(/(%#'"0%+*0*#*(#"0#
/('()+*0*#/26%+'+&/0"#*(#()6(#0#*+B(%(/6()#()60*&)#B(/&".,+'&)?#
$0%0# ("# '0)&# *(# ()62*+&# "0# +/B&%40'+./# *("# %(92(%+4+(/6&#
/26%+'+&/0"#)(#&162K&#*(#Z+%3("#0/*#@()6#8GHHGA?#"&)#'&(E'+(/6()#
*(# '2"-K&)# $0%0# *+B(%(/6()# ()60*&)# B(/&".,+'&)# B2(%&/#
%('010*&)#*(#g(%%(C%0#(6#0"D#8GHHPAD#U&)#*06&)#4(6(&%&".,+'&)#
B2(%&/# %('&"('60*&)# $&%# "0# ()60'+./# 4(6(&%&".,+'0# *(# "0#
O/+K(%)+*0*#*(#L&/'($'+./#O1+'0*0#(/# "0#'&42/0#*(#LM+""7/?#
%(,+./#*("#@+&W@+&?#U0-62*#o\#ob�#R2%#C#U&/,+62*#NG#H\�#>()6(D#
V0%0# ()6(# (e(4$"&# )(# 2-"+3.# ("# )('6&%# r# *("# $%(*+&?# '2C0)#
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Figura 2.#!K&"2'+./#6(4$&%0"#*("#Y+6%.,(/&#0)&'+0*&#0"#40/(e&
*("#$2%:/D

Figura 3.#!K&"2'+./#6(4$&%0"#*("#B.)B&%&#0)&'+0*&#0"#40/(e&
*("#$2%:/D

+"!$O(/'@*2?>/$()*3(.2?>/$7>3$(@$^mFV

V0%0#"0#0$"+'0'+./#*("#$2%:/#)(#(/6%(,0%&/#'&4&#K0%+01"()#*(#*(‐
'+)+./#"0#'0/-*0*#*(#/+6%.,(/&#%()+*20"#(/#("#)2("&#8Y+6%.,(/&#
*+)$&/+1"(#4(/&%#92(#JH#{,YQM0A?#$0%0#2/#60)0#*(#0$"+'0'+./#*(#
PH#4oQM0?#"&#92(#-(/(#()6%('M0#%("0'+./#'&/#"&)#'&)6&)#0)&'+0‐
*&)#(/#"0#,()-./#*("#%('2%)&D#!/#"0#g+,2%0#G#)(#$2(*(#&1)(%K0%#
92(#/&#()#$&)+1"(#'&/#"0#0$"+'0'+./#)&"&#*(#$2%:/#'24$"+%#'&/#("#
%(92(%+4+(/6&#*("#'2"-K&D#!)6&#()67#%("0'+&/0*&#'&/#"0#'0$0'+‐
*0*#*(#%(6(/'+./#*(#0,20#*("#)2("&?#*0*&#92(#("#$2%:/#()#$%+/'+‐
$0"4(/6(#0,20`#2/0#40C&%#0$"+'0'+./#$2(*(#'02)0%#"0#$]%*+*0#
*(#/+6%06&)#$&%#"+;+K+0'+./#C#$&%#(/*(#/&#)(#()67#%(0"+30/*&#2/0#
,()-./#041+(/60"#04+,01"(#'&/#("#4(*+&D#!/#"0#E,2%0#G#)(#$2(‐
*(#&1)(%K0%#92(#(;+)6(#40C&%#/54(%&#*(#(K(/6&)#*(#$]%*+*0#*(#
/+6%.,(/&#$&%#"+;+K+0'+./#92(#$&%#"0K0*&?#()6&#)(#*(1(#0#92(#"0)#
""2K+0)#B2(%&/#"(K()#$&%#"&#92(#("#K&"24(/#*(#0,20#0$&%60*&#/&#
()#)2E'+(/6(#$0%0#$%&*2'+%#()'&%%(/�0)D#R+/#(410%,&?#"0)#'&/‐
*+'+&/()#*(#M24(*0*#*("#)2("&#B0K&%('(/#"0#$(%'&"0'+./#C#$&%#
(/*(#"0#$]%*+*0#*(#/+6%.,(/&#$&%#"+;+K+0'+./D
<(# "0# g+,2%0#o# )(#*()$%(/*(#92(#("# %(92(%+4+(/6&#*(# B.)B&%&#
*("#'2"-K&#()#$&)+1"(#'21%+%"&#'&/# "0#0$"+'0'+./#*(#$2%:/D#!)6&#
)(#*(1(#$%+/'+$0"4(/6(#0"#0"6&#'&/6(/+*&#*(# B.)B&%&#&%,7/+'&#
C#4+/(%0"#$%()(/6(#(/#("D#R(#&1)(%K0#92(#"0#$]%*+*0#*(#B.)B&%&#
)(#$%&*2'(#'20/*&#(;+)6(#()'&%%(/�0#)2$(%E'+0"?#()6&#)(#*(1(#
0#92(#("#B.)B&%&#()#$&'&#4.K+"#C#)(#(/'2(/6%0#$%+/'+$0"4(/6(#
0*M(%+*&#0#"&)#'&"&+*()#*("#)2("&D

U0#g+,2%0#b?#42()6%0#'&4&#)(#'&4$&%60/#"0)#'2%K0)#*(#*(40/*0#
C#&B(%60#*("#Y+6%.,(/&#0#*+B(%(/6()#'&/'(/6%0'+&/()#*(#/+6%06&)#
$%()(/6(#(/#("#$2%:/#0"#4&4(/6&#*(#"0#0$"+'0'+./D#R(#*()$%(/‐
*(#92(#02/#'20/*&#("#$2%:/#$%()(/6(#0"60)#'&/'(/6%0'+&/()#*(#
/+6%.,(/&#4+/(%0"?#()6(#/&#()#'0$03#*(#)0-)B0'(%# "0#*(40/*0#
*("#'2"-K&#(/#("#$(%+&*&#*(#40C&%#/('()+*0*?#*0*&#$%+/'+$0"‐
4(/6(#0#92(#"0#%("0'+./#'0%1&/&#/+6%.,(/&#B0K&%('(#"0#'&/K(%‐
)+./#4+'%&1+0/0#*("#/+6%.,(/&#+/&%,7/+'&#0#/+6%.,(/&#&%,7/+'&D#



APORTES A LA GESTION Y OPTIMIZACION DE LA TECNOLOGIA AMBIENTAL DEL SECTOR PORCINO

USO AGRICOLA DE PURINES

Figura 4D#p0%+0'+./#*(#"0#'&/'(/6%0'+./#Y#*+)$&/+1"(#(/#("#)2("&D

Figura 5.#p0%+0'+./#*(#"0#'&/'(/6%0'+./#V#*+)$&/+1"(#(/#("#)2("&D

O/#*06&#+4$&%60/6(#92(#()#$&)+1"(#&1)(%K0%#-(/(#%("0'+./#'&/#
4&4(/6&#*(#"0#0$"+'0'+./#C0#92(#0"#0$"+'0%#$2%:/#0/6()#*("#$(‐
%+&*&#*(#47;+40#*(40/*(#)(#&16(/*%:0#2/0#0'242"0'+./#92(#
$(%4+-%#0#*+)4+/2+%#"0#1%('M0#(/6%(#&B(%60#C#*(40/*0?#$(%&#)(#
'&%%(#("#%+(),&#*(#,(/(%0%#"0#'&/*+'+&/()#+*(0"()#C#"06(/6()#$0%0#
2/0#40C&%#$(%*+*0#0"#4&4(/6&#*(#(K(/6&)#(;6%(4&)#*(#$%('+‐
$+60'+&/()D
U0#g+,2%0#P?#42()6%0#2/0#B2(%6(#%("0'+./#*(#'&/'(/6%0'+./#*(#
B.)B&%&#(/#("#$2%:/#%()$('6&#0#"0#'&/'(/6%0'+./#0'242"0*&#*(#
B.)B&%&#(/#("#)2("&?#()6&#)(#*(1(#(/#$%+4(%0#4(*+*0#"0#10e0#/(‐
'()+*0*#*("#'2"-K&#(/#%("0'+./#0"#/+6%06&#C#"0#$&'0#4&K+"+*0*#C#
%(0''+./#*(#("#'&/#("#4(*+&D
r"#)+42"0%#*&)#$2")&)#*(# ""2K+0#*(#JHH#44#$0%0# "&)#*:0)#JH#C#
JJ?#()#$&)+1"(#&1)(%K0%#(/# "0#g+,2%0#\?#92(#(;+)6(#2/#*()'(/‐
)&# +4$&%60/6(#60/6&#*("#/+6%.,(/&#*+)$&/+1"(#'&4&#*("# B.)B&‐
%&#)&"21"(#(/#("#)2("&?#()6&#)(#*(1(#0#92(# "0)#'&/*+'+&/()#*(#
M24(*0*#$%()(/6()#(/#("#)2("&#0/6()#*(# "0)# ""2K+0?# B0'+"+60/#(#
+/T2C(/#B2(%6(4(/6(#(/#"0#$]%*+*0#*(#"&)#/26%+(/6()#C0#)(0#$&%#
"+;+K+0'+./#CQ&#"0K0*&D#U&#0/6(%+&%#+4$"+'0#92(#"0#0$"+'0'+./#*(#
$2%:/#)(#0*("0/60#0"%(*(*&%#*(#*:0)#(/#'&4$0%0'+./#(/#'&/#"0#

'&/*+'+./#10)(#8g+,2%0#\AD#<(#"&#0/6(%+&%#)(#*()$%(/*(#92(#2/#
12(/#40/(e&#*(#"0#B(%-"+30'+./#(/#("#'+'"&#*("#'2"-K&?#(K+60/*&#
2/0#0'242"0'+./#(;'()+K0#*(#/26%+(/6()#(/#("# )2("&?#$(%4+-%#
0#*+)$&/(%#(/#B&%40#)(,2%0#*(#2/#40C&%#K&"24(/#*(#$2%:/#(/#
("#$%(*+&#C#*+)4+/2C(/*&#("#%+(),&#*(#$]%*+*0)#+4$&%60/6()#*(#
()6&)#/26%+(/6()#0#'2%)&)#*(#0,20)#2#&6%&)#)('6&%()#0*C0'(/6()#
0"#$%(*+&D

+"+$O(5>:()?25->)(/

t# !/# $%+4(%# "2,0%# ()# *(# )240# +4$&%60/'+0# '%(0%# 2/# $"0/# *(#
40/(e&#C#'0%0'6(%+30'+./#*(#"&)#%()+*2&)?#92(#$(%4+60#'&/&'(%#
"0# '0/-*0*# C# '&/'(/6%0'+&/()# *(# "&)# $2%+/()# (/# *+B(%(/6()#
-(4$&)D

t# q4$"(4(/60%# 2/0#4(6&*&"&,:0# *(# &%*(/04+(/6&# 6(%%+6&%+0"#
92(# $(%4+60# +*(/-E'0%# 3&/0)# )2)'($-1"()# 0# "0)# $]%*+*0)# *(#
/26%+(/6()?# 0)&'+0*0)# 0# "0# 0$"+'0'+./# *(# $2%+/()# *(# '(%*&#
'&4&# 1+&W01&/&?# "0# 92(# $(%4+-%7# '&/&'(%# "&)# %+(),&)# *(#
'&/604+/0'+./# *(# "0)# 0,20)# )216(%%7/(0)# C# )2$(%E'+0"()# (/#
'0*0#)('6&%#*(#"&)#$%(*+&)D

t#i(*2''+./#*(#i()+*2&)#(/#("#>%+,(/`#8LVU?#GHHNA#U0#%(*2''+./#
(/#("#&%+,(/#("+4+/0#&#*+)4+/2C(#"0#/('()+*0*#*(#6%0604+(/6&#

114



LrVqhOU>#JGD##8R^VgA#RqRh!Xr#<!#^!Rhq>Y#<!#VOiqY!R#L>X>#g!ihqUq�rYh!

Figura 6.#p0%+0'+./#*(#"0#'&/'(/6%0'+./#*(#Y#C#V#*+)$&/+1"(#(/#
("#)2("&#6%0)#*&)#(K(/6&)#*(#""2K+0D

,92$ :3SM2$ ,92$ :3SM2$ ,92$ :3SM2$ ,92$ :3SM2$ ,92$ :3SM2
Pb# NJo?f# \\# JJG?P# Na# NPG# fb# \H?f# JJb# Nf?P
P\# JPf?f# \N# JHf?o# Nf# PP?f# f\# JHG?N# JJ\# aP?o
PN# aJ?o# \a# Nb?o# aG# a\?\# fN# NJ?N# JJf# fo?H
Pa# Na?f# \f# JJf?P# ab# JoH?J# ff# aP?o# JGJ# aJ?o
Pf# N\?a# NH# JJJ?b# aP# aG?a# JHJ# \G?H# JGb# Nb?\
\H# NP?f# NJ# f\?b# a\# Nf?H# JHo# \o?\# JG\# Nf?P
\J# Na?P# NG# fb?b# aN# N\?a# JHP# Nb?H# JGa# aJ?G
\G# aH?f# No# JHJ?b# aa# NG?J# JH\# PN?b# JoH# \\?G
\o# af?\# Nb# JH\?\# af# Nf?P# JHa# a\?N# JoG# P\?\
\b# fP?a# NP# aN?o# fH# \G?H# JJH# f\?P# JoP# NJ?f
\P# ff?J# NN# NG?N# fo# JHG?G# JJG# fb?o

G24@2$A"#L0/-*0*#*(#V2%:/#C#*:0#*(#0$"+'0'+./#(/6%(,0*&#$&%#R^Vg

C# *+)$&)+'+./# *(# "&)# %()+*2&)D# q/'"2C(# ("# 2)&# %0'+&/0"# *(# "&)#
%('2%)&)?# 406(%+0)# $%+40)?# +/)24&)# C# (/(%,:0?# C# ("# 2)&# *(#
406(%+0"()# 4(/&)# /&'+K&)# $0%0# ("# 4(*+&# 041+(/6(D# V0%0#
0"'0/30%#()6(#$2/6&#*()60'0/`#
0A# L041+&)# (/# "0)# 406(%+0)# $%+40)# &# +/)24&)`# L&%%()$&/*(#

0"# 2)&# *(# 406(%+0)# $%+40)# (# +/)24&)# 92(# /&# ,(/(%(/# &#

92(# ,(/(%(/# 2/# /+K("# +/B(%+&%# *(# %()+*2&)# +/*()(01"()# &#
$("+,%&)&)k##

1A# L041+&)# *(# 6('/&"&,:0`# !)6&# )+,/+E'0# 4&*+E'0%# )+)6(40)#
&1)&"(6&)# &# '&)6&)&)# $&%# 6('/&"&,:0)# 0*('20*0)# *&/*(#
"0# +/K(%)+./#()# %('2$(%0*0#(/#("# '&%6&#$"03&?#$&%#("#0M&%%&#



APORTES A LA GESTION Y OPTIMIZACION DE LA TECNOLOGIA AMBIENTAL DEL SECTOR PORCINO

USO AGRICOLA DE PURINES

*(# 406(%+0)# $%+40)# (# +/)24&)# CQ&# 4(e&%04+(/6&# *(# "0#
$%&*2'-K+*0*k#

'A# L041+&)# (/# "0)# $%7'-'0)# *(# &$(%0'+./`# U0# 0$"+'0'+./# *(#
12(/0)#$%7'-'0)#*(#,()-./#*(#&$(%0'+&/()#(/# "0#(4$%()0#
)(#10)0#(/#"0#0$"+'0'+./#*(#2/0#)(%+(#*(#$%&'(*+4+(/6&)#CQ
&# $&":-'0)# &%,0/+30'+&/0"()# C# 0*4+/+)6%0-K0)# *()-/0*0)# 0#
4(e&%0%#C#&$-4+30%#"&)#$%&'()&)#$%&*2'-K&)#C#0#$%&4&K(%#"0#
$0%-'+$0'+./#*("#$(%)&/0"#(/#0'-K+*0*()#*()-/0*0)#0#"&,%0%#
"0#4+/+4+30'+./#*(#"&)#%()+*2&)D#

t#X0/6(/(%# 2/# )+)6(40# *(# %&60'+./# *(# '2"-K&)# 92(# $(%4+60#
0$%&K('M0%# 2/0#40C&%# '0/-*0*# *(# B(%-"+30/6()# *(%+K0*&)# *(#
$2%+/()D#!)6&#+4$"+'0#'&/)+*(%0%#�'2"-K&)#"+4$+0*&%()#&#*(#0"6&#
%(92(%+4+(/6&#/26%+'+&/0"�?#0#6%0K])#*("#'20"#)(#$(%4+60#%(*2'+%#
"0#0'242"0'+./#*(#/26%+(/6()#(/#("#)2("&#8i0$)?#X0%0K+""0?#(/6%(#
&6%&)AD

t# L20/*&# )('6&%()# *(# 40/(e&# $%()(/6(/# /0$0)# B%(7-'0)#
)&4(%0)?# *(1(%7/# ()601"('(%)(# '2"-K&)# '2C0# $%&B2/*+*0*#
%0*+'2"0%# (B('-K0# )(# (/'2(/6%(# )&1%(# ()6(# /+K("?# 0*(47)# )(#
*(1(#(K+60%#0$"+'0%#$2%:/#(/#$(%+&*&#+/K(%/0"?#C#]$&'0#*(#%+(,&#
)(#*(1(%7/#40/(e0%#'%+6(%+&)#*(#%+(,&#47)#()6%+'6&)?#)+(/*&#"&)#
%+(,&)#%(0"+30*&)#$&%#$(%)&/0"#'0$0'+60*&D

t# U0)# 0$"+'0'+&/()# (/# ("# &6&d&# &# +/K+(%/&# ()67/# (;$2()60)# 0#
2/#0"6&#%+(),&#*(# "+;+K+0'+./D#!)6&# +4$"+'0#92(# "0)#0$"+'0'+&/()#
92(# )(# %(0"+'(/#(/#*+'M0#]$&'0#*(1(%7/# )(%# '2+*0*&)04(/6(#
'&/6%&"0*0)D#!)#$%(B(%+1"(#%(0"+30%#"0)#40C&%()#0$&%60'+&/()#(/#
$%+40K(%0#'20/*&#"0)#/('()+*0*()#*("#'2"-K&#)&/#47)#("(K0*0)#
C#("#%+(),&#()#4(/&%D

t#<(E/+%#7%(0)#04&%-,20*&%0)#8g+"6(%#R6%+$A#(/#"&)#$&6%(%&)#'&/#
$(/*+(/6()#4(*+0# &#40C&%()?# '&/# ()$('+()# $%(B(%(/6(4(/6(#
/0-K0)D# !)60)# 3&/0)# E"6%0/# ("# T2e&# )2$(%E'+0"# C# )216(%%7/(&?#

4+(/6%0)#92(#"0)#%0:'()#'0$60/#C#6%0/)B&%40/#"&)#'&/604+/0/6()#
C#/26%+(/6()#(/#("#0,20#)216(%%7/(0#$&'&#$%&B2/*0D

4. CONCLUSIONES

R(%:0# *(# ,%0/# 2-"+*0*# $0%0# ("# )('6&%# 0,%&$('20%+&# LM+"(/&#
K0"+*0%# ()6(# )+)6(40# *(# )&$&%6(# *(# *('+)+./# (/# *+B(%(/6()#
'&/*+'+&/()?# $0%0# 92(*0*&# 92(# R^Vg# "()# $(%4+-%7# ()-40%#
"0)# $&)+1"()# $]%*+*0)# *(# "&)# /26%+(/6()# "&# 92(# "()# $&)+1+"+60%7#
%(0"+30%#2/#$"0/#*(#40/(e&#*(#%()+*2&)#0*('20*&?#10)0*&#(/#
2/0# '0%,0# 47;+40# *(# 0$"+'0'+./# *(# $2%:/D# !)60/*0%+30%# "&)#
("(4(/6&)#*("#10"0/'(#*(#/26%+(/6()#0#/+K("#*(#$%(*+&#$2(*(#
)(%#)+4$"(#C# %&12)6&#0# "0#K(3?#()6&#)+,/+E'0#92(#(""&)#$&*%:0/#
)(%#10)0*&)#(/#*06&)#*(#12(/0#'0"+*0*#B7'+"4(/6(#*+)$&/+1"()#
C# %(B(%(/'+0)# '+(/�E'04(/6(# 0'($60*0)D# !)60# +/K()-,0'+./#
$%()(/60#2/0# +4$&%60/6(#M(%%04+(/60#*(#)&$&%6(#*(#*('+)+./#
$0%0# "0# ,()-./# *(# "&)# $2%+/()# 10)0*&# (/# 2/# '&/e2/6&# *(#
$0/60""0)# 04+,01"()# $0%0# ("# 2)20%+&?# ()6(# )+)6(40# *(# )&$&%6(#
*(#*('+)+./#()#T(;+1"(#C#04+,01"(#(/#'20/6&#0#92(#$2(*(#)(%#
2-"+30*&#(/#7%(0)#'&/#*+B(%(/6()#'0%0'6(%:)-'0)#60/6&#*(#)2("&#
'&4&# '"+47-'0)?# 0*(47)# $2(*(# )(%# 2-"+30*&# '&/# *+B(%(/6()#
B2(/6()#*(#$2%:/#C#2)20%+&)D#!"#1(/(E'+&#('&/.4+'&#*(#2-"+30%#
("#$2%:/#8L&)6&W1(/(E'+&A#'&4&#B2(/6()#*(#/26%+(/6()#$0%0#"&)#
'2"-K&)#()#*(#,%0/#+4$&%60/'+0#$0%0#"&)#$%&*2'6&%()#C#("#'041+&#
*(#4(/60"+*0*#*(# "0#'&42/+*0*#92(#$2(*(#K(%)(#1(/(E'+0*0#
$&%#"0#2-"+30'+./#*(#()6(D#!)60#M(%%04+(/60#K+(/(#M0'(%#*(#,%0/#
0C2*0#$0%0#"0#6&40#*(#*('+)+&/()?#$0%0#2/#%(/*+4+(/6&#(B('-K&#
*(#"&)#'2"-K&)#C#2/0#)2)6(/601+"+*0*#041+(/60"#*("#4(*+&D

116



LrVqhOU>#JGD##8R^VgA#RqRh!Xr#<!#^!Rhq>Y#<!#VOiqY!R#L>X>#g!ihqUq�rYh!

A"$Y\YN\kmOZV\Z

t#@2C))(#lD?#p0/#Z2C"(/1%&('S#^D?#p0/)"(41%&2'S#qD?#p0/%&""(,‐
M(4# VD# GHHPD# R+42"0-/,# 6M(# +/B2(/'(# &B# 40/0,(4(/6# *(‐
'+)+&/)#&/# 6M(#/26%+(/6#10"0/'(#&B#*0+%C# B0%4)D#Agricultural 
(A$,02$4 86#8oA?#oooWobaD

t#L&/)(e&#Y0'+&/0"#*(#V%&*2''+./#U+4$+0#8LVUA?#X+/+)6(%+&#*(#
!'&/&4+0?#LD#GHHND#r'2(%*&#*(#$%&*2''+./#"+4$+0#)('6&%#$%&‐
*2'6&%()#*(#'(%*&)D

t#g(%%(C%0#iD?#R(""])#^D?#rM240*0#iD?#X0"*&/0*&#VD?#^+"#VD?#@0‐
%%(%0#LD#GHHPD#X0/(e&#*("#i+(,&#U&'0"+30*&#C#g(%-%%+,0'+./D#
Y24(%&#JG\D#=2+""&60D

t#Z(*"2/*#rD?#|+�(%#!D?#y20/#r#GHHoD#r))())4(/6#&B#Y?#V#0/*#
{#40/0,(4(/6#1C#/26%+(/6#10"0/'()##&/#$(%+W2%10/#)40""M&"‐
*(%# B0%4)# +/# )&26M(%/#p+(6/04D#European  Journal  of  Agro‐
&%2A4 20 8JWGA?#NJWaND

t#Z+%3("# lD?#@()6#RD#GHHGD#Y('()+*0*#/26%+'+&/0"#*("#'2"-K&#*("#
40:3# (/# ("# K0""(# %(,0*&# *(# "0# pqqq# i(,+./D# h('M/+'0"# i($&%6#
15  8oA# V0,D# bfWPJ?# H&$3,-,%' 70' H&.0$3@"5/[&' D@#%K05-"#/"$'
(INIA).

t#Y(+6)'M#RD?#r%/&"*#lD?#{+/+%C#lD?#|+""+04)#lD#GHHPD#R&+"#0/*#|06(%#
r))())4(/6#h&&"#hM(&%(-'0"#<&'24(/60-&/D#^%0))"0/*?#R&+"#
0/*#|06(%#i()(0%'M#U01&%06&%C#>#r,%+'2"62%0"#i()(0%'M#R(%‐
K+'(?#aHa#!0)6#@"0'S"0/*?#i&0*#>#h(4$"(?#h(;0)#N\PHG

t#YS&/C0#!D?#{0+33+#LD?#V(/*(%#lD#GHHPD#<(6(%4+/0/6)#&B#/26%+(/6#
10"0/'()#+/#0#40+3(#B0%4+/,#)C)6(4#+/#(0)6(%/#O,0/*0D Agri‐
cultural Systems, 85 8GA?#JPPWJaGD

t# >1&%/# qD?# !*z0%*)# rD?# |+�(%# !D?# >(/(40# >D?# qK0%))&/# {D?#
|+6M(%)# VD?# Y+"))&/# RD?# i+'M(%6# R-/3+/,?# rD# GHHoD# !"(4(/6#
10"0/'()# 0)# 0# 6&&"# B&%# )2)60+/01"(# /26%+(/6#40/0,(4(/6`# 0#
'%+-'0"# 0$$%0+)0"# &B# 6M(+%# 4(%+6)# 0/*# "+4+60-&/)# z+6M+/# 0/#
0,%&/&4+'#0/*#(/K+%&/4(/60"#'&/6(;6D#European Journal of 
D@#%&%2A4'20#8JWGA?#GJJWGGPD

t#|+""+04)# lD?# q302%%0"*(# iD# GHHND# r,%+'2"62%0"# V&"+'CQ!/K+%&/‐
4(/60"# (;6(/*(%#X&*("D# h(;0)#r,%+'2"62%0"# !;$(%+4(/6# R60‐
-&/D



APORTES A LA GESTION Y OPTIMIZACION DE LA TECNOLOGIA AMBIENTAL DEL SECTOR PORCINO

USO AGRICOLA DE PURINES

X>
<!U

>#Vr
ir#U

r#!p
rUO

rLq>
Y#<

!#iq
!R^

>R

rX@
q!Yh

rU!
R#!Y

#Vi!
<q>

R#r^
iqL>

UrR#
L>Y

#

PL
AN

TE
L P
OR

CI
NObD#O

R>#r
^iqL

>Ur
#<!#

VOi
qY!R



LrVqhOU>#JoD##X><!U>##Vrir#Ur#!prUOrLq>Y#<!#iq!R^>R#rX@q!YhrU!R#!Y#Vi!<q>R#r^iqL>UrR#L>Y#VUrYh!U#V>iLqY>

1. INTRODUCCION

L20"92+(%#0'-K+*0*#M240/0#()67#0)&'+0*0#0#'+(%6&)#/+K("()#*(#
%+(),&)?#(/6(/*+]/*&)(#()6(#'&4&#"0#(K(/620"+*0*#&#$%&101+"+‐
*0*#*(#92(#&'2%%0#2/#M('M&#'0$03#*(#$%&*2'+%#2/#(B('6&#0*K(%‐
)&?#*0d&#&#$(%e2+'+&#)&1%(#("#)+)6(40#(/#()62*+&#8V%233&?#GHH\k#
^.4(3?#GHHJA?#$&%#"&#92(#()#/('()0%+&#92(#()6&)#%+(),&)#)(0/#
+*(/-E'0*&)#C#e(%0%92+30*&)?#*(#60"#40/(%0#92(#)(#$2(*0#*(‐
6(%4+/0%#)+#)&/#0'($601"()#&#*(1(/#)(%#%(*2'+*&)D
!"#$2/6&#*(#$0%-*0#$0%0#M0'(%# B%(/6(#0#()6&)# %+(),&)?# %('0(/#
)&1%(#("#'&/&'+4+(/6&#*(#"0)#04(/030)Q$("+,%&)#(/6(/*+]/*&)(#
()6(#'&4&#(K(/6&)?#)+620'+&/()?#0,(/6(#&#("(4(/6&)#92(#-(/(#
("#$&6(/'+0"#*(#$%&*2'+%#(B('6&)#0*K(%)&)#&#)&/#'&/)('2(/'+0)#
+/*()(0*0)#)&1%(#("#)+)6(40#C#"0)#K2"/(%01+"+*0*()#�*+)$&)+'+&‐
/()# *(# )(%# 0B('60*&)# $&%# ()6&)# $("+,%&)# �)+'&)?# )&'+0"()?# ('&‐
/.4+'&)# C#4(*+&041+(/60"()# 0# "&)# *()0)6%()# 92(# )(# $&*%:0/#
'&/B%&/60/?#"0)#40/(%0)#(/#"0)#'20"()#"&)#$("+,%&)#C#"0)#K2"/(‐
%01+"+*0*()#'041+0/#(/#2/#1%(K(#&#"0%,&#$(%:&*&#*(#-(4$&#C#
"0)#0''+&/()#0)24+*0)#'&/#10)(#0#()6(#'&/&'+4+(/6&#8Y0'+&/()#
O/+*0)?#GHHPk#^.4(3?#GHHJk#>40%?#GHHJAD
O/#0/7"+)+)#*(#K2"/(%01+"+*0*#C#%+(),&#/&#)(#"+4+60#)&"&#0#0$%&;+‐
40'+&/()#'20/-60-K0)?#)+/&#92(#(/,"&10#0)$('6&)#'20"+60-K&)#
8@+%S40//#0/*#Y+)M0W%0?#GHHaA#C#*(1(#(/6(/*(%)(#'&4&#()#2/#
$%&'()&#*+/74+'&?#0B('60*&#$&%# "0)#'&41+/0'+&/()#0/6%.$+'0)#
C# (K(/6&)# /062%0"()# (;6%(4&)?# *(6(%4+/0*0)# $&%# ("# ,%0*&# *(#
(;$&)+'+./#&#,%0*&#0"#'20"#("#('&)+)6(40#(/6%0#(/#'&/60'6&#'&/#
2/0#04(/030#(/#$0%-'2"0%?#"0#)(/)+1+"+*0*#&#,%0*&#*(#0B('60'+./#
0#()6]#C# "0#'0$0'+*0*#*(#0*0$60'+./# 8^.4(3?#GHHJk#@+%S40//#

X><!U>#Vrir#Ur#!prUOrLq>Y#<!#iq!R^>R#rX@q!YhrU!R#!Y#Vi!<q>R#
r^iqL>UrR#L>Y#VUrYh!U#V>iLqY>

Z]'6&%#g"&%()?#<+(,&#i+K(%0#C#l&)]#U2+)#r%24:

<($0%604(/6&#*(#i('2%)&)#Z:*%+'&)?
g0'2"60*#*(#q/,(/+(%:0#r,%:'&"0?
O/+K(%)+*0*#*(#L&/'($'+./?#L04$2)#LM+""7/D
L0)+""0#PoPWL?#LM+""7/?#LM+"(D

0/*#Y+)M0%0?#GHHaA?#/&# )(#$2(*(# )(%#K2"/(%01"(# )+#/&# )(#()67#
04(/030*&#C#/&#(;+)6(#2/0#'&/*+'+./#*(#04(/030#$0%0#2/#)+)‐
6(40#)+#/&#()67#(;$2()6&#C#()#K2"/(%01"(#0#"0#0''+./#$&6(/'+0"#
92(# %($%()(/60#*+'M0# 04(/030# 8>40%?# GHHJAD# !)6&# )(# %(E(%(?#
02/92(#*+)-/6&)#)+)6(40)#$2(*0/#(/B%(/60%#0# "0#4+)40#04(‐
/030?#(""&#/&#)+,/+E'0#92(#)(0/#+,20"4(/6(#K2"/(%01"()?#()#+4‐

$&%60/6(#%('&/&'(%#6041+]/#92(#"0#K2"/(%01+"+*0*#()#2/0#$%&‐
$+(*0*#*($(/*+(/6(#*(# "0#()'0"0#()$0'+&# 6(4$&%0"# 8@+%S40//#
0/*#Y+)M0%0?#GHHaA?#()6&#92+(%(#*('+%#92(#)+620'+&/()#*(#10e0#
K2"/(%01+"+*0*#0#()'0"0#*(#'2(/'0#$2(*(/#()60%#(/40)'0%0/*&#
)+620'+&/()#*(#0"60#K2"/(%01+"+*0*#0#()'0"0#$%(*+0"D

2. METODOLOGIA

V0%0#(/B%(/60%#2/#0/7"+)+)#*(#K2"/(%01+"+*0*#C# %+(),&# "0#4(6&‐
*&"&,:0#*(1(#0*0$60%)(#0# "0)#/('()+*0*()#()$('+E'0)#*(#'0*0#
'0)&?#0):#'&4&#"0)#'&41+/0'+&/()#*(#+/B&%40'+./#'20/-60-K0?#
'20"+60-K0?#0*(47)#*(#"0#()'0"0#*("#)+)6(40#(/#()62*+&?#(/#&6%0)#
$0"01%0)#)(#%('&4+(/*0#("#*+)(d&#*(#2/0#4(6&*&"&,:0#()$(':E‐
'0?#92(?#(/#B2/'+./#*(#"0#+/B&%40'+./#*+)$&/+1"(#C#*(#"0)#'0%0'‐
6(%:)-'0)#*("#7%(0#*(#()62*+&?#)(#0e2)6(#0"#$%&1"(40#C#"0#()'0"0#
*(#0/7"+)+)#8@+%S40//#0/*#|+)/(%?#GHH\AD#O/0#B&%40#*(#M0'(%#
B%(/6(# C# K(%10"+30%# ("# 0/7"+)+)# *(# K2"/(%01+"+*0*# C# %+(),&# ()# "0#
2-"+30'+./#*(#"0#q/B(%(/'+0#*+B2)0#"0#92(#()#B7'+"#*(#+/6(%$%(60%#
C0#92(#)(#10)0/#(/#"(/,20e(#/062%0"#$&%#"&#92(#)(#$%&$&%'+&/0#
2/0#4(e&%#'&42/+'0'+./#(/6%(#("#(;$(%6&#C#("#$%&*2'6&%#8U"0/& 
et al.?#GHHNAD



APORTES A LA GESTION Y OPTIMIZACION DE LA TECNOLOGIA AMBIENTAL DEL SECTOR PORCINO

USO AGRICOLA DE PURINES

Figura 1.#X&*("&#'&/'($620"#*(#,()-./#041+(/60"D

!"#$\)E(3()5-2$,-E'/2

U&)# )(%()#M240/&)# +/6(%$%(60/?# 6&40/#*('+)+&/()#C#&1-(/(/#
'&/'"2)+&/()#'&/#2/0#'0/-*0*#)+,/+E'0-K0#*(#+/B&%40'+./#+4‐

$%('+)0#(#+/'&%%('60?#()#$&%#()6&#92(#"0#6(&%:0#*(#".,+'0#*+B2)0#(/#
'&/e2/6&)#*+B2)&)#()#2/0#M(%%04+(/60#+4$&%60/6(#$0%0#4&*("0%#
+/'(%6(30#C#$0%0#$%&'()0%#+/B&%40'+./#K0,0#&#)21e(-K0)#(/#4&‐
*("&)#406(47-'&)?#8U"0/&#et al.?#GHHNk#r%24:#0/*#l&/()?#GHHJA?#
(/6(/*+]/*&)(#92(# "0#40C&%:0#*(# "&)# B(/.4(/&)#'&/# "&)#92(#
/&)# (/'&/6%04&)# *+0%+04(/6(# )&/# +4$%('+)&)?# ()# *('+%# -(/(#
'+(%6&#,%0*&#*(#*+B2)+*0*#(/#)2#/062%0"(30#8R(%/0#et al.?#GHHaA
U&)# '&/e2/6&)#*+B2)&)?# )&/#'&/)6%2+*&)# '&/# B2/'+&/()#*(#$(%‐
6(/(/'+0?# "0)#'20"()#$2(*(/#)(%# "+/(0"()#&# "+/(0"()#$&%#6%04&)#
C#(;$%()0/#("#,%0*&#*(#$(%6(/(/'+0#*(#2/#("(4(/6&#0#2/#'&/‐
e2/6&#8U"0/&#et al.?#GHHNk#r%24:#0/*#l&/()?#GHHJA?#()60#6]'/+'0?#
$&)((#"0#M01+"+*0*#*(#$%&'()0%#)+42"67/(04(/6(#"0#+/B&%40'+./#
)21e(-K0#$%&K(/+(/6(#*("#(92+$&#*(#(;$(%6&)#C#"0#+/B&%40'+./#
&1e(-K0#%('&$+"0*0#4(*+0/6(#*06&)#*("#)+)6(40#(/#()62*+&#8X(‐
*("":/#et alD?#GHHbAD#R(#10)0#(/#2/#'&/e2/6&#*(#%(,"0)#(;$%()0‐
*0)#$&%#%("0'+&/()#"+/,�:)-'0)#*(#-$&#R+#8y�#()#r�A#C#8yG#()#rGA#
(/6&/'()# 8y/#()#r/A#*&/*(#y+# )&/# "0)#K0%+01"()#*(#()60*&#*("#
)+)6(40?#C#r+#)&/#(-92(60)#"+/,�:)-'0)D#!)6(#-$&#*(#".,+'0#6&40#
K0"&%()#0"(06&%+&)?#$(%&#'&/6(;620"+30*&)#C#%(B(%+*&)#(/6%(#):D#

!"!$Z)C@-/-/$?(@$/-/*(:2

V0%0#*()0%%&""0%#()60#4(6&*&"&,:0?#("#$%+4(%#$0)&#)(#10)0#(/#"0#
'&/)6%2''+./#*(#2/#4&*("&#'&/'($620"#*&/*(#)(#%($%()(/6(/#
"0)#'&/*+'+&/()#"&'0"()#*("#7%(0#*(#()62*+&?#+*(/-E'0/*&#C#e(‐
%0%92+30/*&#"0)#K0%+01"()#'"0K()#92(#$2(*(/#0B('60%#*+%('60#&#+/‐
*+%('604(/6(#"0)#'&/*+'+&/()#4(*+&#041+(/60"()#%("0'+&/0*0)#
'&/#"0#"+;+K+0'+./#C#0%%0)6%()#*(#/26%+(/6()?#92(#()67/#0)&'+0*&)#
0#"0#*(,%0*0'+./#*(#"&)#'2(%$&)#*(#0,20)D#!/#"0#g+,2%0#J#)(#&1‐
)(%K0#2/#4&*("&#'&/'($620"#$0%0#2/#$%(*+&#-$&#*("#p0""(#'(/‐
6%0"#*(#LM+"(#*&/*(#)(#2-"+30/#$2%+/()#'&4&#2/#'&4$"(4(/6&#

(/#"0#B(%-"+30'+./#C#("#%+(,&?#(/#(""0#)(#0*K+(%6(#92(#"&)#B0'6&%()#
'"0K()#$0%0#'&/)(,2+%#2/#40/(e&#041+(/60"4(/6(#)2)6(/601"(?#
4+/+4+30/*&#"0)#$]%*+*0)#*(#/26%+(/6()?#()67/#0)&'+0*&)#0#"0)#
12(/0)#$%7'-'0)#*(#B(%-"+30'+./?#C0#)(0#0%-E'+0"#C#/062%0"#'&4&#
("#40/(e&#*("#%+(,&D#O/0#K(3#("01&%0*&#("#4&*("&#'&/'($620"#(#
+*(/-E'0*&#"&)#$%&'()&)#+4$"+'0*&)#(/#"0#$%&1"(47-'0#(/#()‐
62*+&?#)(#*(1(/#K0"&%0%#'0*0#2/&#*(#"&)#B(/.4(/&)#0)&'+0*&)#
0#()6&)#$%&'()&)D

V2%+/() Riego !K0$&6%0/)D V%('+$+60'+./

V%7'-'0)
0,%:'&"0)

X0/(e&#*("
riego

X0/(e&#*(#"0
B(%-"+30'+./

g(%-"+30'+./
4+/(%0"

!)60*&
B(/&".,+'&

L0/0"()#C
*%(/()

L0"+*0*#*(
'&)('M0

L0"+*0*#*(
0,20r,20

)216(%%7/(0

X0/(e&
R2)6(/601"(

!)'&%%(/�0

YV{?#R(*+4D

r,20

YV{

U+;+K+0'+./ V(%'&"0'+./

120



LrVqhOU>#JoD##X><!U>##Vrir#Ur#!prUOrLq>Y#<!#iq!R^>R#rX@q!YhrU!R#!Y#Vi!<q>R#r^iqL>UrR#L>Y#VUrYh!U#V>iLqY>

G24@2$ #"# V&/*(%0'+./# $0%0# "0)# K0%+01"()# (/# %("0'+./# 0# )2#
+4$&%60/'+0#%("0-K0#)&1%(#"0#"+;+K+0'+./D

J23-24@(/$ F>)?(325-1)
r"62%0#YDg# P
L"0)(#<%(/0e(# P
L0$0'+*0*#*(#L04$&#!B('-K0# b
h(;62%0#*(#)2("&# o
V%&BD#Z&%+3&/6(#)2$(%+&%# o
r$"+'0'+./#i+(,&#C#V2%:/# G

p0%+01"()# V&/*(%0'+./
L21+(%60#*(#)2("&# P
L0$0'+*0*#*(#L04$&#!B('-K0# b
L"0)(#<%(/0e(# b
h(;62%0#*(#)2("&# o
r$"+'0'+./#i+(,&#C#V2%:/# o
V(/*+(/6()# G
V%0'-'0)#'&/)(%K0'+./# G

G24@2$ !"# V&/*(%0'+./# $0%0# "0)# K0%+01"()# (/# %("0'+./# 0# )2#
+4$&%60/'+0# %("0-K0# )&1%(# ("# "0K0*&# *(# /26%+(/6()# $&%#
()'&%%(/�0D

!"+$%@24>325-1)$?(@$9)?-5($?($3-(/.>

V0%0#*()0%%&""0%#()6&)#+/*+'0*&%()#()#+4$&%60/6(#%('&/&'(%#"&)#
B0'6&%()# +/6%:/)('&)# C# 0/6%&$&,]/+'&)# 92(# +/T2C(/# (/# ()6&)#
B(/.4(/&)D#p0%+&)#()62*+&)#)(#M0/#%(0"+30*&#)&1%(# "0#(%&)+./#
M:*%+'0#8X&%,0/?#JffNk#X&%+/#0/*#i(C?#GHHfk#X&/62'M+&?#GHHak#
!)$+/&)0?# GHHNA# C# "+;+K+0'+./# 8X0%�/(3  et  al.?# Jffak# X&/0%+?#
GHHbA#(/#*&/*(#)(#()601"('(/#"0)#K0%+01"()#92(#0B('60/#(/#"&)#
$%&'()&)#C#)2#,%0*&#*(#$0%-'+$0'+./#(/#()6(D#!)#+4$&%60/6(?#/&#
$0%04(6%+30%#+//('()0%+04(/6(#"&)#:/*+'()?#C0#92(#2/#("(K0*&#
/54(%&#*(#()6&)#*+E'2"60%:0#"0#+4$"(4(/60'+./#*(#"0#4(6&*&‐
"&,:0?#(/'0%('+(/*&#C#*()4&-K0/*&#)2#2-"+30'+./#$&%#$0%6(#*(#
"&)#$%&*2'6&%()?#)+(/*&#%('&4(/*01"(#K0"(%)(#*(#+/B&%40'+./#
*+)$&/+1"(#C#$%&K(/+(/6(#*(#2/0#B2(/6(#'&/E01"(D#L&/#()6(#$%&‐
$.)+6&#)(#%('2%%+%7#0#"0#+/B&%40'+./#+/'&%$&%0*0#(/#"&)#40$0)#
*(#)2("&)#*("#L(/6%&#*(#q/B&%40'+./#*(#%('2%)&)#/062%0"()#8Lq‐
i!YA?#$(%6(/('+(/6(#0"#,&1+(%/&#*(#LM+"(?#*&/*(#)(#(/'2(/6%0/#
"0)#*+B(%(/'+0)#+/6%0$%(*+0"()#(/#'20/6&#0#"&)#-$&#*(#)2("&)?#'"0‐
)()#*(#*%(/0e(?#'0$0'+*0*#*(#'04$&?#(/6%(#&6%&)?#)+(/*&#()60#
+/B&%40'+./# '&4$"(4(/60*0# '&/# ("# '&/&'+4+(/6&# (/# 6(%%(/&#
*("#7%(0#(/#()62*+&D#V0%0#*(6(%4+/0%#"0#+/T2(/'+0#*(#'0*0#$0%7‐
4(6%&#)(#(4$"(.#2/#4]6&*&#M(2%:)-'&#(/#("#'20"#0#$0%-%#*(#"0#
+/B&%40'+./#%('010*0?#"0#1+1"+&,%0�0#(;+)6(/6(#C#2/#'&4+6]#*(#
(;$(%6&)?#$(%4+-.#()601"('(%#b#/+K("()?#92(#K0"&%+30/#)2#,%0*&#
*(#$0%-'+$0'+./#(/#"&)#$%&'()&#*(#"+;+K+0'+./#C#"0K0*&#$&%#()'&‐
%%(/�0#8h01"0#J#C#GA?#()6&)#/+K("()#)(#(/'2(/6%0/#(/6%(#G#C#P?#/&#
2-"+30/*&#("#K0"&%#J?#$&%#)(%#("#("(4(/6&#/(26%&#*("#$%&*2'6&?#C#
("#'20"#/&#$(%4+-%:0#%($%()(/60%#*(#12(/0#B&%40#*(/6%&#*("#:/‐
*+'(#*(#%+(),&?#("#$()&#*(#"&)#$0%74(6%&)#92(#$&)((/#*+'M&#K0‐
"&%?#"2(,&#)(#0)+,/0%&/#K0"&%()#0#'0*0#%0/,&#*(#"&)#$0%74(6%&)?#
*(#0'2(%*&#0#"0)#601"0)#(/#r/(;&?#%()$(60/*&#)2#$%&,%()+./#/0‐
62%0"?#)+(/*&#("#K0"&%#J#("#%0/,&#'&/#4(/&)#$()&#&#$0%-'+$0'+./#
(/#("#$%&'()&#$0%-'2"0%#(/#92(#$0%-'+$0D

!";$%/52@2$5'2@-*20U2$?($)n:(3>/$?-E'/>/

V0%0#&16(/(%# "&)#%+(),&#(/#("#$%(*+&#0)&'+0*&)#0# "0#0$"+'0'+./#
*(#$2%+/()?#)(#*()0%%&""0%0/#*&)#40$0)#6(47-'&)?#2/&#'&%%()‐
$&/*+(/6(#0#"&)#%()2"60*&)#&16(/+*&)#$0%0#"0#"+;+K+0'+./#*(#/2‐
6%+(/6()#(/#'0*0#)212/+*0*#*("#$%(*+&#C#("#&6%&#0#"&)#%()2"60*&)#
$0%0#("# "0K0*&#*(#/26%+(/6()#*(#0'2(%*&#0# "0#h01"0#o?#2/0#K(3#
&16(/+*&)# ()6&)# )(# +/6(%'($60%7/# C# K0"&%+30%7/# )2)# %()2"60*&)#
(/#%03./#*(#"0#K2"/(%01+"+*0*#C#%+(),&#*(#'&/604+/0'+./#*(#"0)#
0,20)?#$0%0#'0*0#)212/+*0*#*("#$%(*+&D



APORTES A LA GESTION Y OPTIMIZACION DE LA TECNOLOGIA AMBIENTAL DEL SECTOR PORCINO

USO AGRICOLA DE PURINES

J2@>3$ O2)Q-).$ O2)Q-).$ k4/(3U25->)(/
5'2@-*20U>$ @-R-U-25-1)$ N2U2?>

@0e&# JfWoa# JPWoN# �&/0#'&/#10e&#%+(),&#*(#"+;+K+0'+./#C#"0K0*&#*(#/26%+(/6()?#*&/*(#"0)## #
# # # &$(%0'+&/()#*()0%%&""0*0)#/&#M0/#'02)0*&#40C&%#+4$0'6&#(/#("# #
# # # ('&)+)6(40D#
@0e&#4&*(%0*&# ofWPN# oaWPa# U0#0$"+'0'+./#*(#$2%+/()#-(/(#10e&#+4$0'6&#(/#"0#'&/604+/0'+./#*(# #
# # # "0)#0,20)
X(*+&# PaWN\# PfWNf# h&"(%0#B0""0)#&'0)+&/0"()#(/#("#40/(e&?#*(1(/#%(0"+30%)(#"0)## # #
# # # &$(%0'+&/()#*(#40/(e&#'&/#'2+*0*&#4&*(%0*&
r"6&#4&*(%0*&# NNWfP# aHWJHH# �&/0#)(/)+1"(#0#(%%&%()#(/#("#40/(e&#C0#92(#'20"92+(%#B0""0#$%&*2'+%7#
# # # 2/0#$]%*+*0#*(#/26%+(/6()#M0'+0#"&)#'2%)&)#*(#0,20
r"6&# f\WJJb# JHJWJGG# Y&#)(#%('&4+(/*0#"0#0$"+'0'+./#*(#$2%+/()#*(#'(%*&#C#&#B(%-"+30'+./#
# # # 4+/(%0"?#L20"92+(%0#)(0#("#'0)&#M01%7#2/0#$(%*+*0#+/4+/(/6(#*(#"&)#
# # # /26%+(/6()
!;6%(4&# Y&#r$"+'0# Y&#r$"+'0# !/#()60#3&/0?#/&#)(#*(1(#0$"+'0%#$2%+/()?#10e&#/+/,2/0#'+%'2/)60/'+0#
# # # *(#40/(e&D

G24@2$+"#p0"&%()#L20"+60-K&)#$0%0#'0*0# +/*+'0*&%#*(# %+(),&#)&1%(# "0# "+;+K+0'+./#C# "0K0*&#*(#/26%+(/6()#C#*(E/+'+./#*(# "0#()'0"0#
'20"+60-K0D

L
i
#C#UK

i
#)&/#"0)#$&/*(%0'+&/()#*(#"0#K0%+01"()#+W()+40##0)&'+0*0#

0# "0# "+;+K+0'+./# C# "0K0*&#*(#/26%+(/6()# 8h01"0)# J# C# GA?# "2(,&#V
i 

C#VK
i 
)&/#"&)#K0"&%()#0)+,/0*&)#0"#%0/,&#(/#92(#)(#(/'2(/6%0/#

*+'M0)#K0%+01"()?#)(,5/#"0)#601"0)#(/#0/(;&D#U&#0/6(%+&%#$(%4+6(#
()601"('(%# 2/# 40$0# *(# %+(),&?# )2e(6&# 0# :/*+'()# '20"+60-K&)#
8*(E/+*&)# (/# "0# h01"0# oA?# *&/*(# (/# '0*0# )212/+*0*# *(# 2/#
$%(*+&?#)(#+*(/-E'0/#"&)#/+K("()#*(#%+(),&#*(#'&/604+/0'+./#*(#
"&)#'2%)&)#*(#0,20#0"#2-"+30%#$2%+/()#*(#'(%*&?#'&4&#0"6(%/0-K0#
*(#B(%-"+30'+./#C#%+(,&D
L0*0#/+K("#*(#%+(),&#)(#$2(*(#'"0)+E'0%#(/#2/0#()'0"0#'20"+60-K0?#
*(E/+*0# '&4&# @0e&W@0e&# X&*(%0*&WX(*+&Wr"6&# X&*(%0*&W
r"6&W!;6%(4&?#)+# 6(/(4&)# "&)#K0"&%()#(;6%(4&)#$0%0#'0*0#2/0#
*(#"&)#0/7"+)+)#*(#%+(),&#()#$&)+1"(#0)+,/0%#2/#K0"&%#*+B2)&#$0%0#
'0*0#2/&#*(#"&)#/+K("()#*(E/+*&)

V0%0#&16(/(%#("#+/*+'0*&%#E/0"#)(#)240#("#:/*+'(#&16(/+*&#$&%#("#
4]6&*&#C#40/(e&#*("#%+(,&#0"#�/*+'(#'&%%()$&/*+(/6(#0"#4]6&*&#
*(#0$"+'0'+./#*("#$2%:/?#"2(,&#)(#*+K+*(#$&%#G#C#)(#0$%&;+40#0"#
(/6(%&#)2$(%+&%?#"&)#K0"&%()#K0/#*()*(#JN#("#'20"#%(T(e0#2/#10e&#
+4$0'6&#M0)60#JJa?#92(#)(#%(E(%(#0#2/#+4$0'6&#(;6%(4&D

122



LrVqhOU>#JoD##X><!U>##Vrir#Ur#!prUOrLq>Y#<!#iq!R^>R#rX@q!YhrU!R#!Y#Vi!<q>R#r^iqL>UrR#L>Y#VUrYh!U#V>iLqY>

B'@0U>$L$7@2)*25-1)$ J2@>3
@&)92(# J
V%0*(%0)# G
L(%(0"()# o
Z&%60"+30)# b
V%0*(%0#/062%0"# b
@0%1('M&# P
8V(%0"60#JfN\k#L(/6%&#*(#L+(/'+0)#r41+(/60"()?#8!OUrA?#GHHGA

G24@2$e"#p0"&%()#$0%0#'0*0#%0/,&#*(#6(;62%0?#)(,5/#("#+4$0'6&#
)&1%(#("#"0K0*&#*(#/26%+(/6()#C#"0#"+;+K+0'+./D
G(R*'32$ N2U2?>$$$$N-R-U-25-1)
r%(/&)0#?#r%(/&)0#,%2()0# J# \
r%(/&#g%0/'&#g+/0?#r%(/&#g%0/'&)0# G# P
g%0/'&#r%(/&)0?#g%0/'&#r%(/&)0#g+/0# o# b
g%0/'&#U+4&)0?#g%0/'0?## b# o
g%0/'&#r%(/&)0#42C#g+/0
g%0/'&#r%'+""&)0?#g%0/'&#r%'+""&#U+4&)0?## P# G
g%0/'&#r%'+""&#r%(/&)0
r%'+""&)0?#r%'+""&#U+4&)0?#r%'+""&#r%(/&)0# \# J
8!"+3&/*&#0/*#L0)0/&K0?#Jffbk#!)$+/&)0?#GHHNk#V(%0"60?#JfN\A

G24@2$b"#p0"&%()#$0%0#'0*0#%0/,&#*(#$%&B2/*+*0*#*("#)2("&#)(‐
,5/#)2#+4$0'6&#(/#("#"0K0*&#*(#/26%+(/6()D
m32?>$?($F3>E')?-?2?$ F3>E')?-?2?$H5:I$ J2@>3
V%&B2/*&# sJHH# J
X&*(%0*04(/6(#V%&B2/*&# NPWJHH# G
U+,(%04(/6(#V%&B2/*&# PHWNP# o
<(",0*&# GPWPH# b
X2C#<(",0*&# F#GP# YD0$"
8L(/6%&#*(#q/B&%40'+./#*(#i('2%)&)#Y062%0"()#8Lqi!YAD?#JfffA

G24@2$d"#p0"&%()#$0%0#'0*0#%0/,&#*(#"0#0"62%0#*("#/+K("#B%(7-'&#
)(,5/#)2#+4$0'6&#(/#"0#"+;+K+0'+./D
m32?>$Z@*'32$ F3>E')?-?2?$H:I$ J2@>3
Y+K("#g%(7-'&# #
R2$(%E'+0"# HWHDP# YD0$"
r"6&# H?PJWH?a# P
X(*+&# H?aJWG?H# o
V%&B2/*&# G?JW\# G
X2C#$%&B2/*&# s\# J

G24@2$c"#p0"&%()#$0%0#'0*0#%0/,&#*("#X]6&*&#*(#%+(,&?#40/(e&#
C#0$"+'0'+./#*("#$2%:/#)(,5/#)2#+4$0'6&#(/#("#"0K0*&#C#"+;+K+0‐
'+./#*(#/26%+(/6()D
<=*>?>$?($3-(.>$ k7(325-1)$ J2@>3
V+K&6(#&#L&1(%62%0# L&/#0)()&%#*(#%+(,&# J
6&60"# R+/#0)()&%:0?#$(%&#'&/# G
# $%&,%040'+./# o
# R+/#0$&C&#6]'/+'&
L0d./# L&/#0)()&%#*(#%+(,&# G
# R+/#0)()&%:0?#$(%&#'&/#$%&,%040'+./# o
# R+/#0$&C&#6]'/+'&# b
R2%'&## L&/#0",5/#/+K("#*(#6('/+E'0'+./# b
h(/*+*&# >$(%0'+./#@7)+'0# P

G24@2$ ;"# p0"&%()# $0%0# '0*0# %0/,&# *(# $(/*+(/6()# )(,5/# ("#
+4$0'6&#)&1%(#("#"0K0*&#*(#/26%+(/6()#*("#)2("&D

m32?>$?($7()?-()*($ F()?-()*($HlI$ J2@>3
V"0/&# HWJ# J
R20K(4(/6(#q/'"+/0*&# JWo# G
X&*(%0*04(/6(#q/'"+/0*&# oWa# o
g2(%6(4(/6(#q/'"+/0*&# aWJP# YD0$"+
8L(/6%&#*(#q/B&%40'+./#*(#i('2%)&)#Y062%0"()#8Lqi!YAD?#Jfff

G24@2$ A"# p0"&%()# $0%0# '0*0# %0/,&# *(# 2)&# *(# )2("&?# )(,5/# ("#
,%0*&# *(# $%&6(''+./?# '&/6%0# "0)# $]%*+*0)# *(# /26%+(/6()# $&%#
"0K0*&D

!"A$G24@2/$7232$(U2@'23$@2/$U23-24@(/$'0@-W2?2/$()$@>/$9)?-5(/$
?($3-(/.>



APORTES A LA GESTION Y OPTIMIZACION DE LA TECNOLOGIA AMBIENTAL DEL SECTOR PORCINO

USO AGRICOLA DE PURINES

G24@2$ #_"# p0"&%()# *(# $0%0# '0*0# %0/,&# *(# "0)# $%0'-'0)# *(#
'&/)(%K0'+./#)(,5/#)2#+4$0'6&#(/#("#"0K0*&#*(#/26%+(/6()#*("#
)2("&D
F3C5052/$?($5>)/(3U25-1)$ Z50U-?2?$ J2@>3
r$"+'0'+&/()#$2%:/# R($6DWX0%3&# J
# # r1%+"# G
# # X0C&Wr,&)6&# o
# # q/*+B(%(/6(# o
g+"6(%#R6%+$# # R+# WJ
# # Y&# J
@0"0/'()#(/#0$"+'0'+./# R+# WJ
# # Y&# J
r$"+'0'+./#)(,5/#!)60*&# R+# WJ
B(/&".,+'&# # Y&# J
L2%)&#0,20)#010e&# R+# J
# # Y&# WJ

G24@2$##D#p0"&%()#$0%0#'0*0#%0/,&#*(# "0#'0$0'+*0*#*(#'04$&#
(B('-K&#8LL!A# #*("#)2("&#M0)60#J#4#*(#$%&B2/*+*0*#)(,5/#)2#
+4$0'6&#(/#("#"0K0*&#C#"+;+K+0'+./#*(#/26%+(/6()D
BB%$H::I$ M2/*2$ #`_$ :$ J2@>3
sGPH# # # # J
GHHWGbf# # # # G
JbHWJff# # # # o
fHWJof# # # # b
PHWaf# # # # P
Fbf# # # # \
8X&/0%+?#GHHbA

G24@2$ #!"# p0"&%()# $0%0# '0*0# %0/,&# *(# "0)# '"0)()# *(# *%(/0e()#
*("# )2("&# )(,5/# )2# +4$0'6&# (/# "0# "+;+K+0'+./# C# "0K0*&# *(#
/26%+(/6()D
,()>:-)25-1)$ J2@>3$N2U2?>$ J2@>3$N-R-U-2?>
!;'()+K&# J# YD0$"
@2(/&# G# P
X&*(%0*&# o# b
q4$(%B('6&# b# o
V&1%(# P# G
X2C#V&1%(# YD0$"# J
8L(/6%&#*(#q/B&%40'+./#*(#i('2%)&)#Y062%0"()#8Lqi!YAD?#JfffA

3. RESULTADOS 

U0# 4(6&*&"&,:0# )(# 0$"+'.# (/# ("# g2/*&# R0/# ^2+""(%4&?# '2C0#
$%+/'+$0"# 0'-K+*0*# ()# "0# 0,%+'2"62%0?# '&/# 2/0# )2$(%E'+(#
0$%&;+40*0#*(#bPf#S4G?#%($%()(/60/*&#2/#JHI#*(#"0#$%&K+/'+0#
*(#}21"(D#!"#7%(0#*(#%+(,&#0"'0/30#2/#Gb?NI?#()#*('+%?#JHDJPJ#
M0?#C# "0#0,%+'2"62%0#*(#)('0/&#2/#\P?NI#(92+K0"(/6(#0#JfDbba#
M0D# r"# 0$"+'0%# "0# 4(6&*&"&,:0# (/# ("# g2/*&# R0/# ^2+""(%4&?# ()#
$&)+1"(#&1)(%K0%#(/#"0)#g+,2%0)#G#C#o?#92(#$%(*&4+/0#2/#%+(),&#
4(*+&#(/#'20/6&#0#"0#"+;+K+0'+./#C#"0K0*&#*(#/26%+(/6()?#"&#92(#
%($%()(/60# 2/# \a#I# C# Pa#I# *(# "0# )2$(%E'+(# 6&60"?# (;+)-(/*&#
)('6&%()# *(# ,%0/# )2$(%E'+(?# '&"+/*0/6()# 0"# %+&# L06&# C# $%(*+&)#
K('+/&)#*&/*(#("# %+(),&#()# 0"6&#4&*(%0*&?#()#(/#()60)# 3&/0)#
*&/*(# )(# %('&4+(/*0#4&/+6&%(0%# "0# '0"+*0*# *(# "0)# 0,20)# (/#
"&)#$2/6&)#+/4(*+06&)#)2$(%+&%#(#+/B(%+&%#*(#"&)#'2%)&)?#"&#92(#
$(%4+-%7#(K0"20%#"0)#$%7'-'0)#*(#40/(e&#%('&4(/*0*0)?#'&4&#
"0# 0$"+'0'+&/()# 6('/+E'0*0)# *("# $2%:/?# 10"0/'()# /26%+'+&/0"()?#
(/6%(#&6%0)?#6&*&#'&/#("#'"0%&#E/#*(#&$-4+30%#"0#0$"+'0'+./#*("#
$2%:/?#4+/+4+30/*&#"0#$&)+1+"+*0*#*(#*0d&)#0"#4(*+&#041+(/6(D
!)#$&)+1"(#&1)(%K0%#(/6%(#"0)#g+,2%0)#G#C#o#3&/0)#(/#"0)#'20"()#

124



LrVqhOU>#JoD##X><!U>##Vrir#Ur#!prUOrLq>Y#<!#iq!R^>R#rX@q!YhrU!R#!Y#Vi!<q>R#r^iqL>UrR#L>Y#VUrYh!U#V>iLqY>

Figura 2D#�/*+'(#*(#%+(),&#*(#"0K0*&#*(#/26%+(/6()#$&%#()'&%%(/�0#8+392+(%*0A#C#"+;+K+0*&#*(#/26%+(/6()#8*(%('M0AD

)(# $%&*2'(# *+)+4+"+62*()?# ()6&# ()# *(# ()$(%0%# C0# 92(# "0)#
$&/*(%0'+&/()#*(# "&)# $0%74(6%&)#92(# +/T2C(/#(/#("# $%&'()&#
*(#"0K0*&#*(#/26%+(/6()#$&%#()'&%%(/�0#)&/#&$2()60)#%()$('6&#
0# "0)# *(# "+;+K+0'+./?# "2(,&# ()60)# *+)+4+"+62*()# +/*+'0/# 92(# "0#
4(6&*&"&,:0# $%&$2()60?# ()# '0$03# *(# *+B(%(/'+0%# "&)# $%&'()&)#
(/#("#$%(*+&?#6&*&#()6&#B2(#'&%%&1&%0*&#(/#6(%%(/&#$&%#"&#92(#
)(# K0"+*0%&/# "&)# :/*+'()# *(# %+(),&# 041+(/60"# 0)&'+0*&)# 0# "0#
0$"+'0'+./#*(#$2%+/()D#U0)#3&/0)#92(#$%()(/60/#2/#40C&%#%+(),&#
*(# '&/604+/0'+./#*(# "&)# '2%)&)#*(# 0,20#$&%# "0# 0$"+'0'+./#*(#
$2%+/()#)(#(/'2(/6%0/#(/#"0#$(%+B(%+0#*("#$%(*+&#%($%()(/60/*&#
2/# bJ?Gb# I# *("# 7%(0# 6&60"D# U0# 3&/0# 92(# )(# (/'2(/6%0# 0"# )2%#
*("# $%(*+&# C# '&"+/*0# '&/# ("# %+.# L06&# $%()(/60# 2/# %+(),&# 0"6&#
4&*(%0*&# *(# "0K0*&# *(# /26%+(/6()# $&%# ()'&%%(/�0?# "&)# 92(#
+%:0/#0#*0%#0# "0)#0,20#*("#%:&#L06&D#V&%#&6%&# "0*&?#(/#("#)('6&%#
/&%6(# ()# $&)+1"(# +/B(%+%# 92(# "0# '&/604+/0'+./# )(# $%&*2'+%:0#
$&%# "+;+K+0'+./#*(#/26%+(/6()?# C# '&/&'+(/*&#("#4&K+4+(/6&#*(#
"0)#0,20)#)216(%%7/(0)?#()6&)#+%:0/#0#*0%#*(#+,20"#40/(%0#0"#%+.#
L06&?#42"-$"+'0/*&#("#$%&1"(40#*(#(26%&E30'+./#0,20)#010e&#
*(#]"?# $&%#5"-4&#()#$&)+1"(#&1)(%K0%# (/#("# )('6&%#21+'0*&#0"#

/&%()6(#*("#B2/*&#(4$"030*&#(/#"0#6(%%030#+/4(*+060#)2$(%+&%#
*(# "&)# M2(%6&)# &%,7/+'&)?# (;+)6(# 2/0# 3&/0# 92(# $%()(/60# 2/#
%+(),&#0"6&#4&*(%0*&#*(#"0K0*&#$&%#()'&%%(/�0?#"&)#92(#)(%+0/#
04&%-,20*&)# $&%# "0# 012/*0/6(# K(,(60'+./# 0,20)# 010e&?#
$(%&#()6&#/&#0)(,2%0#92(# "&)#M2(%6&)#&%,7/+'&)#)(#(/'2(/6%(#
$%&6(,+*&)?#$&%#"&#92(#()#%('&4(/*01"(#/&#0$"+'0%#$2%:/#(/#("D#
=2(*0# (/# (K+*(/'+0# 92(?# (/# 2/0# 4+)40# 2/+*0*# *(# 40/(e&#
*("#$%(*+&#$2(*(/#(;+)-%#47)#*(#2/# :/*+'(#*(# %+(),&?#*(1+*&#
0# "0#M(6(%&,(/(+*0*#*(# "&)# )2("&)#(/#LM+"(?# 6&*&#(""&#0'0%%(0#
2/# $%&1"(40# *(# ,()-./# /&#4(/&%# 0# "0# M&%0# *(# *+)$&/(%# "&)#
$2%+/()?#C0#92(#'0*0#)21#)('6&%#*(#2/0#2/+*0*#*(1+(%0#'&/60%#
'&/#)2#$%&$+&#$"0/#*(#40/(e&#(/6%(,0*&#$&%# "&)#10"0/'()#*(#
/26%+(/6()?#'0$0'+*0*#*(#%(6(/'+./#*(#0,20?#(/6%(#&6%&)D#O/0#
0"6(%/0-K0#$0%0#)2$(%0%#()6(# +/'&/K(/+(/6(#)(%+0#("# %(W*+)(d&#
*(#"0)#2/+*0*()?#%()$(60/*&#)2#,(&4&%B&"&,:0?#"&#92(#(/#):#()#
$&'&#$%7'-'&#*(#+4$"(4(/60%D#>6%0#0"6(%/0-K0#)(%:0#0$"+'0%#"&)#
$2%+/()#'&/#%()$('6&#0"#)2("&#"+4+60/6(?#"&#92(#/&#,0%0/-30#2/0#
.$-40# 2-"+30'+./# *(# )2# %+92(30# /26%+'+&/0"# C# M&4&,(/(+*0*#
*("#'2"-K&D



APORTES A LA GESTION Y OPTIMIZACION DE LA TECNOLOGIA AMBIENTAL DEL SECTOR PORCINO

USO AGRICOLA DE PURINES

Figura 3.# �/*+'(#*(#%+(),&#*(#'&/604+/0'+./#*(# "&)#'2%)&)#*(#
0,20#$&%#"0#0$"+'0'+./#*(#$2%+/()#*(#'(%*&D

4. CONCLUSIONES

g%('2(/6(4(/6(# "&)#$"0/()#*(#40/(e&#$%(*+0"# '&/)+*(%0/# "&)#
)2("&)#'&4&#2/+*0*()#M&4&,]/(0)?#"&#92(#$%&K&'0#$%&1"(40)#
*(#*(,%0*0'+./#C#'&/604+/0'+./#*(#"0)#0,20)D#!)6&#)(#$%&*2'(#
$&%#92(# "0#'0/-*0*#*(#0,20#C# B(%-"+30'+./#0$"+'0*0#()#40C&%#
92(#"0#'0$0'+*0*#*(#%(6(/'+./#*("#)2("&#C#"0)#/('()+*0*()#*("#
'2"-K&?# $&%# (/*(# ("# 0,20# +/E"6%0# M0'+0# 3&/0)# (/# "0)# 92(# "0)#
%0:'()#*("# '2"-K&#/&#$2(*(/#0''(*(%?#0%%0)6%0/*&#'&/)+,&# "&)#
/26%+(/6()?# 0*(47)# *(# $%&*2'+%# ()'&%%(/�0)# )2$(%E'+0"()# "&#
92(#$%&K&'0%7#$]%*+*0#*(#)2("&#C#0%%0)6%(#*(#'&/604+/0/6()D#
L&/&'(%#"0#6(;62%0?#$%&B2/*+*0*#*("#)2("&?#(/6%(#&6%0)?#0*(47)#
*(# '&/60%# '&/# 2/0# 0*('20*0# '&/'($620"+30'+./# *("# 7%(0# *(#
+/6(%])# C# )2)# $&)+1"()# 04(/030)# ()# 2/0# +/B&%40'+./# K0"+&)0#
C# /('()0%+0# $0%0# '0%0'6(%+30'+./# *("# %+(),&# 041+(/60"# (/# 2/#
$%(*+&# 0,%:'&"0# "&# 92(# $(%4+-%:0# $"0/+E'0%# "0# 0$"+'0'+./# *(#
$2%:/?#4+/+4+30/*&#"0#"+;+K+0'+./#C#("#"0K0*&#*("#)2("&?#$&%#(/*(#
2/#4(/&%#+4$0'6&#(/#("#('&)+)6(40D
O/0#*(# "0)#,%0/*()#K(/60e0)#*(# "0#4(6&*&"&,:0#$%&$2()60?#()#
92(# 2-"+30# '&41+/0'+&/()# *(# 0$%&;+40'+&/()# '20"+60-K0)# C#
'20/-60-K0)?#*(#40/(%0#92(#"0)#$0%-'2"0%+*0*()#*(#'0*0#'0)&#
$2(*(/#)(%#+/6%&*2'+*0)#0#6%0K])#*(#+/6(%$%(60'+&/()#K0".%+'0)#
92(# %(0"+'(# 2/# $0/("# *(# (;$(%6&)D# !/# '&/)('2(/'+0?# )(# 6%060#
*(# 2/0# 4(6&*&"&,:0# )(/'+""0?# T(;+1"(# 92(# %()2"60# B7'+"4(/6(#
(;6%0$&"01"(# 0# "0# %(0"+*0*# *(# &6%&)# $%(*+&)D# U0# +/'"2)+./# *("#
B0'6&%#6(4$&%0"?#(/#%("0'+./#0#"0)#"01&%()#*(#,()-./#C#40/(e&#
$%(*+0"?# *()"241%0# '&4&# 2/0# +/6(%()0/6(# M(%%04+(/60# $0%0#
"0#(K0"20'+./#C#$"0/+E'0'+./#$%(*+0"?#$&)+1+"+60/*&#2/0# %7$+*0#
+/6(%$%(60'+./#*(#"0#/062%0"(30#*("#%+(),&D
U0# +/B&%40'+./# 10)(# /('()0%+0# $0%0# ("# 0/7"+)+)# *(# %+(),&# C#
K2"/(%01+"+*0*# '&/# "0# 4(6&*&"&,:0# $%&$2()60?# (;+)6(# C# )(#
(/'2(/6%0#0"#0"'0/'(#*(#"&)#$%&*2'6&%()?#'&/#"&#'20"#)(#)2$(%0#
2/&#*(# "&)#$%+/'+$0"()#$%&1"(40)#0"#4&4(/6&#*(#$"0/+E'0%#C#
,()-&/0%#("#2)&#*(# "0)#-(%%0)?#$0%0# "0#*+)$&)+'+./#*(#$2%+/()D#
U0# +/B&%40'+./# $&%# )(%# $%&$&%'+&/0*0# $&%# ("# ,&1+(%/&# *(#

126



LrVqhOU>#JoD##X><!U>##Vrir#Ur#!prUOrLq>Y#<!#iq!R^>R#rX@q!YhrU!R#!Y#Vi!<q>R#r^iqL>UrR#L>Y#VUrYh!U#V>iLqY>

LM+"(?#()#K7"+*0#$0%0# "&)#&%,0/+)4&)#E)'0"+30*&%()?#()6&#()#*(#
,%0/# +4$&%60/'+0# C# M0'(# $&)+1"(# 0*e2/60%# C# &# 0/(;0%# *+'M0#
4(6&*&"&,:0#*(/6%&#*(#"&)#+/B&%4()#041+(/60"()#92(#$2*+()(/#
)&"+'+60%# "&)# ()604(/6&)# (K0"20*&%()# *(# ,()-./# 041+(/60"?#
'&4&#("#R(%K+'+&#*(#!K0"20'+./#r41+(/60"?#R(%K+'+&#Y0'+&/0"#*(#
R0"2*#8RYRA#C#R(%K+'+&#r,%:'&"0#C#^0/0*(%&#8Rr^AD

A"$Y\YN\kmOZV\Z

t#r%24:# lD# UD?# l&/()#<D# GHHJD#X(6&*&"&,:0# $0%0# ("# 0/7"+)+)# *(#
%+(),&# (/# ()6%2'62%0)# *(# %+(,&D# Ingeniería  hidráulica  en 
R]L/5%4 16#8oA?#\NWNbD

t# @+%S40//# lD?# Y+)M0%0# gD# GHHaD# X(0)2%+/,# %(K(0"(*# 0/*#
(4(%,(/6#K2"/(%01+"+-()#&B#'&0)60"#'&442/+-()#6&#6)2/04+#
+/#)%+#"0/S0D#^/$"$,0#$4 32#8JA?#aG�JHPD

t# !)$+/&)0# XD# GHHND# <(6(%4+/0'+./# *(# 2/# �/*+'(# $&6(/'+0"#
*(#(%&)+./#$0%0#)(%#2-"+30*&#(/#2/#)+)6(40#*(# +/B&%40'+./#
,(&,%7E'&D# X0)6(%�)# 6M()+)?# O/+K(%)+*0*# *(# L&/'($'+./?#
LM+""0/WLM+"(D

t#^.4(3##lD#GHHJD#p2"/(%01+"+*0*#C#4(*+&#041+(/6(D#R(4+/0%+&#
�U0)# *+B(%(/6()# (;$%()+&/()# *(# "0# K2"/(%01+"+*0*# )&'+0"#
(/# r4]%+'0# U0-/0# C# ("# L0%+1(�?# R0/-0,&?# LM+"(D# Y0'+&/()#
O/+*0)D

t# U"0/&# UD?# �0$060# LD?# >K0""(# <D# GHHND# R+)6(40# *(# q/B(%(/'+0#
<+B2)&#$0%0# q*(/-E'0%#!K(/6&)#*(#g0""0#(/#h+(4$&#i(0"#*("#
Rh!#2)0/*&#i(,+)6%&)#R>!#g233C#q/B(%(/'(#RC)6(4#6&#q*(/-BC#
g02"6)# !K(/6)# +/# i(0"# h+4(# 2)+/,# R>!# i(,+)6%+()D  Revista 
D."&50$'0&'(/$,02"$'0'H&1%#2_35", 4 8GA?#JGPWJobD

t# X0%�/(3# XD?# <(",0*&# VD?# g01%(,06# pD# JffaD# r$"+'0'+./# *("#
4]6&�*&#<irRhqL#$0%0#"0#(K0"20'+./#*("#%+(),&#*(#0B(''+./#0#
"0)#0,20)#)21�6(%%7/(0)#$&%#2/0#&1%0#"+/(0"D#8%#&"7"$'$%O#0'
6"' 5%&,"2/&"5/[&' 70' 6"$' "@-"$' $-O,0##_&0"$V' -&' K#%O602"'
K0&7/0&,0)'Y"60&5/"4#rqZ^!?#bJoWbGHD

t# X(*("":/# gD?# i04+%(3# XD?# i+/'./# XD# GHHbD# h%+'M&$6(%0# *("#
)0/620%+&#*(# +,2092(# 8@&C0'7?# L&"&41+0A# C# )2# %("0'+./# '&/#
"0#'0"+*0*#*("#0,20D#U0./$,"';%6%2O/"&"'70'Q&,%2%6%@`"4'30 
8GA?JfNWGHoD

t# X&/0%+# rD# GHHbD# X0/20"# $0%0# "0# 0$"+'0'+./# *("# '&/'($6&#
*(# K2"/(%01+�"+*0*# *(# 0'2:B(%&)# ()601"('+*&# (/# "0# /&%40#
*(# (4+)+./# *(# %()+*2&)# ":92+*&)# 0# 0,20)# )216(%%7/(0)D#
h('M/+'0"#%($&%6?#<^r?<+%('6&%#^(/(%0"#*(#r,20)?#<($6&D#*(#
L&/)(%K0'+./#C#V%&6('D#*(#i('D#Z:*%+'&)D#RD<DhDk#Yu#JNHD

t#X&%,0/# iD# JffND# Erosión  y  conservación  del  suelo.#X2/*+W
V%(/)0#U+1%&)D

t#X&%+/# UD?# i(C# lD# GHHfD# !K0"20'+./# *(# "0# K2"/(%01+"+*0*# 0# "0#
*(,%0*0'+./# 0,%&041+(/60"# 0# 6%0K])# *("# 2)&# *("# )+)6(40#
4+'%&"(+)#(/#"&)#)2("&)#*(#"&)#""0/&)#'(/6%0"()#*(#p(/(32("0D#
U0./$,"'H&,0#&"5/%&"6'70';%&,"2/&"5/[&'D2O/0&,"64 25#8"A?#boW
\HD

t# Y0'+&/()# O/+*0)# GHHPD# L&/B(%(/'+0# 42/*+0"# )&1%(# "0#
%(*2''+./#*(# "&)#*()0)�6%()D# In Marco de Acción de Hyogo 

para 2005‐2015: Aumento de la resi‐liencia de las naciones y 

las comunidades ante los desastres.

t#>%/0%#LD#GHHJD#U0#/('()+*0*#*(#%($(/)0%#*(#40/(%0#M&":)-'0#
"&)# '&/'($6&)# *(# K2"/(%01+"+*0*# C# %+(),&D# 2/0# '%:-'0# C# 2/0#
%(K+)+./#/('()0%+0#$0%0#"0#,()�-./D#;0&,#%'70'Q$,-7/%$'$%O#0'
^0$"$,#0$' A' U/0$@%$4' G&/.0#$/7"7' E"5/%&"6' 70' J%$' D&70$4'
=%@%,_4';%6%2O/")

t#V%233&#UD#GHH\D#q/6%&*2''+./#0"#0/7"+)+)#*(#%+(),&#041+(/60"D#
h('M/+'0"# %($&%6?# g0'2"60*# *(# r,%&/&4:0?# O/+K(%)+*0*# *(#
@2(/&)#r+%()D

t#R(%/0#XD?#R(%/0#LD?#>%6(,0?#^D#GHHaD#r$"+'0'+&/()#*(# ".,+'0#
*+B2)0#0#"0)#'0*(/0)#*(#)24+/+)6%&#r$$"+'01+"+6C#&B#B233C#"&,+'#
6&#)2$$"C#'M0+/)D#U0./$,"'D."&50$'0&'(/$,02"$'0'H&1%#2_35"4'
5 8oA?#JJN�JoHD



APORTES A LA GESTION Y OPTIMIZACION DE LA TECNOLOGIA AMBIENTAL DEL SECTOR PORCINO

ANEXO

^!Y
!ir

Lq>
Y#<

!#qY
g>i

XrLq>
Y#n#

hir
YRg

!i!
YLq

r#rU
#R!L

h>i
#VO@

UqL>
#n#

Viqp
r<>

#r^
i>V

!LO
riq>PD#r

Y!y
>



LrVqhOU>#JbD##^!Y!irLq>Y#<!#qYg>iXrLq>Y#n#hirYRg!i!YLqr#rU#R!Lh>i#V�@UqL>#n#Viqpr<>#r^i>V!LOriq>

^!Y!irLq>Y#<!#qYg>iXrLq>Y#n#hirYRg!i!YLqr#rU#R!Lh>i#VO@UqL>#n#
Viqpr<>#r^i>V!LOriq>

!/# ("# 40%'&# *("# V%&C('6&# qYY>pr# @+&# @+&# HNWVL# RJWJfa#
�^(/(%0'+./# *(# +/B&%40'+./# $0%0# ("# *+)(d&# C# &$(%0'+./# *(#
)+)6(40)# *(# 6%0604+(/6&# *(# 10e&# '&)6&# C# 041+(/60"4(/6(#
)2)6(/601"(#$0%0#$"0/6("()#$&%'+/&)�# 8(e('260*&#(/6%(#GHHf#C#
GHJGA#'&E/0/'+0*&#$&%#("#g&/*&#*(#q//&K0'+./#h('/&".,+'0#*(#
"0#i(,+./#*("#@:&#@:&?#)(#'24$"+(%&/#"&)#&1e(-K&)#*("#V%&C('6&?#
,(/(%0/*&#*+B(%(/6()#$%&*2'6&)#*(1+*&#0#)2#(e('2'+./D#
r# '&/-/20'+./# )(# (/6%(,0# 2/0# %(B(%(/'+0# *(`# 0A# g&%40'+./#
*(# '0$+60"# M240/&?# 1A# ^(/(%0'+./# *(# %(*()# /0'+&/0"()# (#
+/6(%/0'+&/0"()?# 'A# L0$0'+60'+./# 0"# )('6&%# $%&*2'-K&?# *A#
^(/(%0'+./#*(#+/B&%40'+./#'+(/�E'0#C#6]'/+'0#C#(A#<+)-/'+&/()?#
&16(/+*0)#0#"&#"0%,&#*(#"0#(e('2'+./#*("#V%&C('6&D

Z#"$VkO<ZB\kP$,%$BZF\GZN$Xh<ZPk

G(/-/$?($?>5*>32?>/

t# �i(*2''+./# *(# 406(%+0# &%,7/+'0# C# /26%+(/6()# '&/6(/+*&)#
(/# $2%:/# *(# '(%*&# 0# 6%0K])# *(# 6('/&"&,:0)# '&41+/0*0)# C#
)2# (B('6&# (/# 1+&+/*+'0*&%()# 0'27-'&)�D# h()+)# *(# X0%+)&"#
@("4&/6(?#V%&,%040#*(#<&'6&%0*&#(/#L+(/'+0)#r41+(/60"()?#
O/+K(%)+*0*# *(# L&/'($'+./?# GHHN# W# GHJG# 8V%&BD# ^2:0`# <%0D#
^"0*C)#p+*0"?#L&W*+%+,+*0#'&/#<%0D#r/2)S0#X&)92(%0?#OD#*(#
R0/-0,&#*(#L&4$&)6("0W!)$0d0AD

t# �Z(%%04+(/60)# *(# ,()-./# 041+(/60"# $0%0# "0# 2-"+30'+./# *(#
$2%+/()# '&4&# 1+&WB(%-"+30/6()�D# h()+)# *(# Z]'6&%# g"&%()?#
V%&,%040# *(# <&'6&%0*&# (/# q/,(/+(%:0# r,%:'&"0?# 4(/'+./#
i('2%)&)# Z:*%+'&)# (/# "0# r,%+'2"62%0?# g0'2"60*# *(# q/,(/+(%:0#
r,%:'&"0?# O/+K(%)+*0*# L&/'($'+./# GHHNWGHJGD# 8V%&BD# ^2:0`#
l&)]#U2+)#r%24:#C#<+(,&#i+K(%0AD

t# �!"+4+/0'+./# *(# '&/604+/0/6()# &%,7/+'&)# *(%+K0*&)# *(#
"0# +/*2)6%+0# $&%'+/0# $&%# 4(*+&# *(# "0# +4$"(4(/60'+./# *(#
M24(*0"()#0%-E'+0"()#*(#T2e&#)2$(%E'+0"�#h()+)#*(#L060"+/0#
V"030# *(# "&)# i(C()?# V%&,%040# *(# <&'6&%0*&# (/# L+(/'+0)#
r41+(/60"()?# (/# %(0"+30'+./#L(/6%&# !OUrWLM+"(D# q/+'+&# GHHa#
W#(/#'2%)&#8V%&BD#^2:0#<%0D#^"0*C)#p+*0"AD

t#�q/'+*(/'+0#*("#6%0604+(/6&#0/0(%.1+'&#)&1%(#"0#(E'+(/'+0#*(#
"0#("+4+/0'+./#*(#/26%+(/6()#C#4(60"()#'&/6(/+*&)#(/#$2%+/()#
*(# $&%'+/&)# (/# M24(*0"()# '&/)6%2+*&)�?# V%&C('6&# *(# h()+)#
*(#r"(e0/*%0#LD#r"(e0/*%0#p+""040%?#V%&,%040#*(#<&'6&%0*&#
(/#L+(/'+0)#r41+(/60"()?#(/# %(0"+30'+./#L(/6%&#!OUrWLM+"(D#
q/+'+&#GHJJ#W#(/#'2%)&#8V%&BD#^2:0#<%0D#^"0*C)#p+*0"AD

G(/-/$?($F3(.32?>

t#�h&;+'+*0*#4(60/&,]/+'0#*(#$2%:/#*(#'(%*&#4(*+0/6(#(/)0C&)#
*+)'&/-/2&)�D# h()+)# $0%0# &16(/(%# ("# �62"&# *(# q/,(/+(%&#
L+K+"# q/*2)6%+0"# $&%# "0# 0"24/0#LM+0Wg0/,#Z)+(M?# g0'2"60*# *(#
q/,(/+(%:0?#O/+K(%)+*0*#*(#U0#R(%(/0?#GHHa#jGHHf#8V%&BD#^2:0#
<%0D#^"0*C)#p+*0"AD

t#�L&4$&%604+(/6&#*(#>AK?"'"&@-$31%6/" JD#C#Schoenoplectus 
californicus# 8LDrDA# R&e7S# (/# 2/# M24(*0"# '&/)6%2+*&# $0%0# ("#
6%0604+(/6&#*(#$2%+/()# *(# '(%*&�D# R(4+/0%+&# $0%0# &$60%# 0"#
h:62"&#*(#@+."&,&?#0"24/0#X0%:0#!"+)0#Y(2102(%#iD?#g0'2"60*#
*(# L+(/'+0)# Y062%0"()# C# >'(0/&,%7E'0)?# O/+K(%)+*0*# *(#
L&/'($'+./?# GHHaWGHJH# 8V%&BD# ^2:0# <%0D# ^"0*C)# p+*0"?# L&W
*+%+,+*0#<%D#i&1(%6&#i&*%:,2(3AD

t# �r/7"+)+)# *(# "0# 6&;+'+*0*# 0,2*0# *(# (T2(/6()# 0# 6%0K])# *(# "0#
4(6&*&"&,:0#*(#q*(/-E'0'+./#C#!K0"20'+./#*(#h&;+'+*0*#8hq!A#
4(*+0/6(#Daphnia magna�D#R(4+/0%+&#*(#h:62"&#*(#@+."&,&?#



APORTES A LA GESTION Y OPTIMIZACION DE LA TECNOLOGIA AMBIENTAL DEL SECTOR PORCINO

ANEXO

0"24/0#h(%()0#L0d260#g"&%()?#g0'2"60*#*(#L+(/'+0)#Y062%0"()#
C# >'(0/&,%7E'0)?# O/+K(%)+*0*# *(# L&/'($'+./?# GHHfWGHJH#
8V%&BD#^2:0#<%0D#^"0*C)#p+*0"AD

t#�<+)$&)+'+./#*(#0,20)#K(%*()#(/#("#)2("&#4(*+0/6(#)+)6(40#*(#
%+(,&#$&%#'&4$2(%60)##B2/*&#("#i+)92+""&D#R0/#L0%"&)#V2%]/D#
V%&C('6&# $0%0# &$60%# 0"# h:62"&# *(# q/,(/+(%&# L+K+"# r,%:'&"0#
*(#>)'0%# R0/#X0%-/D# GHHfWGHJHD# 8V%&BD# ^2:0D# <%D# l&)]# U2+)#
r%24:AD

t# �r/7"+)+)# *("# ()601"('+4+(/6&# *(# Typha  y  Phragmites# (/#
M24(*0"()# 0%-E'+0"()# *(# T2e&# )2$(%E'+0"# C# )21)2$(%E'+0"D#
V%&C('6&#$0%0#&$60%#0"#h:62"&#*(# q/,(/+(%&#L+K+"#r,%:'&"0#*(#
X0%+&#V]%(3D#GHHfWGHJHD#8V%&B#^2:0D#<%D#l&)]#U2+)#r%24:AD

t# �r)$('6&)# +/,(/+(%+"()# (/# ("# *+)(d&# C# '&/)6%2''+./# *(# 2/#
M24(*0"# )2$(%E'+0"# $0%0# ("# 6%0604+(/6&# *(# %+"()D# V%&C('6&#
$0%0# &$60%# 0"# h:62"&# *(# q/,(/+(%&# L+K+"# r,%:'&"0# *(# V04("0#
g(%/7/*(3D#GHHfWGHJHD#8V%&B#^2:0D#<%D#l&)]#U2+)#r%24:A

t#�>16(/'+./#*(#1+&,7)#0#$0%-%#*(#$2%:/#*(#'(%*&#C#%('2$(%0'+./#
*(# /26%+(/6()# 4(*+0/6(# 4]6&*&)# 92:4+'&)�D# h()+)# *(#
@+&+/,(/+(%&# *(# L+/*C# i0""(/# g+,2(%&0# r"((?# g0'2"60*# *(#
L+(/'+0)#@+&".,+'0)?#O/+K(%)+*0*#*(#L&/'($'+./?#GHHfWGHJJ#
8V%&BD#^2:0#<%0D#^"0*C)#p+*0"AD

t# �L&4$&%604+(/6&# *(# "0# 0'-K+*0*#4+'%&1+0/0# M(6(%.6%&B0# C#
/+6%+E'0/6(#(/#2/#M24(*0"#0%-E'+0"#*(#T2e&#)2$(%E'+0"#$0%0#
("#6%0604+(/6&#*(#$2%:/#*(#'(%*&�D#h()+)#*(#@+&+/,(/+(%&#*(#
i&*%+,&# @0*+""&# Y0K0%%(6(?# g0'2"60*# *(# L+(/'+0)# @+&".,+'0)?#
O/+K(%)+*0*# *(# L&/'($'+./?# GHHfWGHJJ# 8V%&BD# ^2:0# <%0D#
^"0*C)#p+*0"AD

t#�i(*2''+./#*(#'&"+B&%4()#B('0"()#(/#'&"24/0)#*(#)2("&?#6%0)#
0$"+'0'+./# *(# *+B(%(/6()# '0%,0)# *(# $2%:/# *(# '(%*&# '%2*&#
C# 6%060*&# 0/0(%.1+'04(/6(�D# h()+)# *(# @+&+/,(/+(%&# *(#
L&/)60/30#LM0%-(%#!)$+/&30?#g0'2"60*#*(#L+(/'+0)#@+&".,+'0)?#
O/+K(%)+*0*# *(# L&/'($'+./?# GHHfWGHJJ# 8V%&BD# ^2:0# <%0D#
^"0*C)#p+*0"AD

t#�!K0"20'+./#C#,()-./#*(#&"&%()#(/#"0#$%&*2''+./#$&%'+/0#*(#"0#
i(,+./#*("#@+&#@+&�D#h()+)#*(#q/,(/+(%&#r41+(/60"#*(#^(%0%*&#
>%-3# @2%,&)?# L(/6%&# *(# L+(/'+0)# r41+(/60"()# !OUrWLM+"(?#

O/+K(%)+*0*# *(# L&/'($'+./?# GHJJW# GHJG# 8V%&BD# ^2:0# <%0D#
^"0*C)#p+*0"AD

%/*2?92/$?($\)U(/0.25-1)

t# �L0%0'6(%+30'+./# �)+'&W92:4+'0# C# *(# 1+&*(,%0*01+"+*0*#
'&/-/20# 0/0(%&1+0# *(# 2/# (T2(/6(# *(# $2%:/# *(# '(%*&�D#
!)60*:0# *(# +/K()-,0'+./# (/# ("# L(/6%&# !OUrWLM+"(# *(#<+0/0#
L060"+/0# i&*%:,2(3# U&0+30?# *(# "0# O/+K(%)+*0*# *(# r/-&92+0#
X(*("":/# j# L&"&41+0A?# (/# ("# 40%'&# *("# $%&C('6&# r"B0# qqW
HPboWgqWgrWgL<?#�h!LRVri#W#h('/&"&,:0)#)&)6(/+1"()#$0%0# "0#
$&601+"+30'+./# C# ("# 6%0604+(/6&# *(# 0,20)# %()+*20"()�# 8N# *(#
r1%+"#j#P#*(#R($-(41%(#GHHaAD#

t#�!"+4+/0'+./#*(#/26%+(/6()#'&/6(/+*&)#(/#0,20)#%()+*20"()#0#
6%0K])#*(#z(6"0/*#'&/)6%2+*&)�D#!)60*:0#*(#+/K()-,0'+./#(/#
("# L(/6%&# !OUrWLM+"(# *(#X+'M("0# R0"K06&# *("# V%&,%040# *(#
<&'6&%0*&#(/#L+(/'+0)#r,%&/.4+'0)#*(# "0#O/+K(%)+606#*(,"+#
)62*C#*+#V0*&K0#8V0*&K0#j#q60"+0A?#(/#("#40%'&#*("#$%&C('6&#
r"B0# qqWHPboWgqWgrWgL<?# �h!LRVri# W# h('/&"&,:0)# )&)6(/+1"()#
$0%0#"0#$&601+"+30'+./#C#("#6%0604+(/6&#*(#0,20)#%()+*20"()�#
8\#X0%3&#j#\#X0C&#GHHfAD#

t# �<+)(d&# C# 10"0/'()# 0$"+'0*&)# 0# M24(*0"()# '&/)6%2+*&)�D#
!)60*:0#*(#+/K()-,0'+./#(/#("#L(/6%&#!OUrWLM+"(#*(#R0/*%0#
iD# L04$0/(""0?# ()62*+0/6(# *(# q/,(/+(%:0# r41+(/60"# *(# "0#
g0'2"60*#*(#q/,(/+(%:0#C#L+(/'+0)#Z:*%+'0)#*(#"0#O/+K(%)+*0*#
Y0'+&/0"#*("# U+6&%0"# 8r%,(/-/0AD# 8J#>'621%(# W#GH#<+'+(41%(#
GHJHAD#

A2. GENERACION DE REDES NACIONALES E INTERNACIONALES

F2305-725-1)$ ()$ @2$ >3.2)-W25-1)$ LS>$ B>:-*=$ 5-()oj5>/$ ?($
3(')->)(/$-)*(3)25->)2@(/

t  2008?# V0%-'+$0'+./# (/# ("# L&4+6]# L+(/�E'&# *("# �qy# h0""(%# C#
R+4$&)+&#U0-/&04(%+'0/&#)&1%(#<+,()-./#r/0(%.1+'0�D#q)"0#
*(#V0)'20#8LM+"(A#JfWGo#*(#>'621%(#*(#GHHaD

130



LrVqhOU>#JbD##^!Y!irLq>Y#<!#qYg>iXrLq>Y#n#hirYRg!i!YLqr#rU#R!Lh>i#V�@UqL>#n#Viqpr<>#r^i>V!LOriq>

t# 2008?# V0%-'+$0'+./# (/# ("# L&4+6]# L+(/�E'&# *("# L&/,%()&#
q/6(%/0'+&/0"# �^()-./# )&)6(/+1"(# *("# 0,20`# Y2(K0)#
6(/*(/'+0)# *(# %(2-"+30'+./?# 6%0604+(/6&# C# (K0"20'+./#*(# "0#
'0"+*0*�?#X(*("":/?#J\WJa#*(#l2"+&#*(#GHHaD

t#!_#_`# V0%-'+$0'+./# (/# ("# L&4+6]# L+(/�E'&# *("# qq# L&/,%()&#
()$0d&"#*(#̂ ()-./#*(#<(C(''+&/()#̂ 0/0*(%0)?#fWJJ#*(#l2/+&#
*("#GHJH?#@0%'("&/0?#!)$0d0D

t# !_#_6!_##?# V0%-'+$0'+./# (/# ("# L&4+6]# L+(/�E'&# *("# qq#
q/6(%/0-&/0"#RC4$&)+24#&/#r,%+'2"62%0"#0/*#r,%&+/*2)6%+0"#
|0)6(# X0/0,(4(/6# 8Rq^!ir# qqA?# g&3# *(# q,2035?# JPWJN# *(#
X0%3&#*(#GHJJD#8@%0)+"AD

t#2011?#V0%-'+$0'+./#(/#("#L&4+6]#>%,0/+30*&%#*("#q#L&/,%()&#
q/6(%04(%+'0/&# *(# !*20''+./# (/# q/,(/+(%:0# r41+(/60"?#
p0"$0%0:)&?#GJWGo#*(#Y&K+(41%(#*(#GHJJD#8LM+"(AD#L&/,%()&#
*(#"0#r)&'+0'+./#*(#q/,(/+(%:0#R0/+60%+0#C#r41+(/60"D

t# 2012?# V0%-'+$0'+./# (/# ("# L&4+6]# L+(/�E'&# *("# L&/,%()&#
�!'&6('M/&"&,+()# B&%# |0)6(z06(%# h%(064(/6D# h('M/+'0"?#
!/K+%&/4(/60"#0/*#!'&/&4+'#LM0""(/,()#8!'&RhVA�?#R0/-0,&#
*(# L&4$&)6("0# &/# 6M(# GP6M# WGN6M# &B# l2/(# GHJG# 8!)$0d0AD#
L&/,%()&#*(#"0#q/6(%/0-&/0"#|06(%#r))&'+0-&/D

t# 2012?# V0%-'+$0'+./# (/# ("# L&4+6]# L+(/�E'&# *("# L&/,%()&#
�L&/B(%(/'+0#V0/04(%+'0/0#(/#)+)6(40)#*(#M24(*0"()#$0%0#
("# 40/(e&?# 6%0604+(/6&# C# 4(e&%04+(/6&# *(# "0# '0"+*0*# *("#
0,20�#g(1%(%&#G\#W#X0%3&#J#*(#GHJGD#V(%(+%0#8L&"&41+0AD

k*3>/

t# V0%-'+$0'+./# (/# !;$&1+&%()+*2&)`# JH# 0d&)# *(# ,()-./# *(#
%()+*2&)W# i(,+./# *("# @+&1:&?# '&/# "0# $&/(/'+0# �i()+*2&)#
)."+*&)`# $%&C(''+&/()# *(# )2# K0"&%+30'+./# C# %("0'+./# '&/# ("#
4(*+&041+(/6(�#C#'&/#("#$&)6(%#�i(K0"&%+30'+./#*(#%()+*2&)#
0#6%0K])#*(#(/(%,:0)#%(/&K01"()#/&#'&/K(/'+&/0"()`#'0)&#*(#
"0#+/*2)6%+0#$&%'+/0�D#>%,0/+30*&#$&%#L>YrXr#@+&1:&?#JbWJ\#
*(#&'621%(#*(#GHHf?#L&/'($'+./?#LM+"(D

t# p+)+60# 0# "0)# +/)60"0'+&/()# *(# "0# (4$%()0# r^i>ROV!i# '&/#
"0# E/0"+*0*# *(# '&4$0%-%# (;$(%+(/'+0)# (/# 6%0604+(/6&# *(#
$2%+/()?#JG#*(#r,&)6&#*(#GHJH?#i0/'0,20?#LM+"(D

A3. CAPACITACION AL SECTOR PRODUCTIVO

B'3/>/

t# 2008?# L2%)&# *(# ()$('+0"+30'+./# �|(6"0/*# Y062%0"()# C#
L&/)6%2+*&)`# @0)()# C# r$"+'0'+&/()�?# *+'60*&# $&%# <%D# i&1(%6#
!K0/)?#<%D#X+'M0("#@2%'M(""#8Y&%6M#L0%&"+/0#R606(#O/+K(%)+6CA?#
<%D# L0%"&)# i04:%(3# 8OD# r2)6%0"# *(# LM+"(A# C# V%&B)D# *(# "0#
O/+K(%)+*0*#*(#L&/'($'+./?#JN#j#Ga#*(#X0%3&#*(#GHHaD

t# 2009?# L2%)&# *(# '0$0'+60'+./# �!B('6&)# 041+(/60"()# *(#
$"0/6("()#$&%'+/&)�#$0%0#B2/'+&/0%+&)#*(#"0#R2$(%+/6(/*(/'+0#
*(#)(%K+'+&#)0/+60%+&#8RqRRA#$%&K(/+(/6()#*(#R0/-0,&?#h0"'0?#
i0/'0,20#C#L&/'($'+./?#*+'60*&)#$&%#$%&B()&%()#(;$(%6&)#*("#
L(/6%&#!OUr#W#LM+"(?#*("#<($0%604(/6&#*(#i('2%)&)#Z:*%+'&)#
*(#"0#g0'2"60*#*(#q/,(/+(%:0#r,%:'&"0#C#*("#<($0%604(/6&#*(#
R2("&)# *(# "0# g0'2"60*# *(# r,%&/&4:0# *(# "0# O/+K(%)+*0*# *(#
L&/'($'+./?#G\WGa#*(#X0C&#*(#GHHfD

t#2010?# L2%)&# *(# '0$0'+60'+./# �r"6(%/0-K0)# *(# &16(/'+./# *(#
1+&,7)#C#01&/&#&%,7/+'&#0#6%0K])#*(#*+,()-./#0/0(%.1+'0#0#
$0%-%#*(#%()+*2&)#0,%&$('20%+&)`#L&/'($6&)#B2/*04(/60"()#
C#0$"+'0'+&/()�?#*+'60*&#$&%#<%D#y0K+(%#g"&606)#+#i+$&""#8L(/6%&#
^qi>?# @0%'("&/0?# !)$0d0A?# <%0D# U&%/0# ^2(%%(%&# R0"*()#
8O/+K(%)+*0*#h]'/+'&#g(*(%+'&#R0/60#X0%:0?#p0"$0%0:)&#LM+"(A#
C#<%D#<0K+*#l(+)&/#8O/+K(%)+*0*#*(#U0#g%&/6(%0?#h(42'&A?#JJ#
W#GH#*(#!/(%&#*(#GHJHD

t#2010?#L2%)&#*(#()$('+0"+30'+./#�r$"+'0'+./#*(#1+&$(":'2"0)#(/#
("#6%0604+(/6&#*(#0,20)#%()+*20"()�#*+'60*&#$&%#<%D#l&)]#U2+)#
L04$&)# 8O/+K(%)+*0*# *(# R0/-0,&# *(# L&4$&)6("0?# !)$0d0A#
J\#0#GH#*(#r,&)6&#*(#GHJHD

t#2012?#L2%)&#*(#'0$0'+60'+./#�R2)6(/601+"+*0*#*(#"0#V%&*2''+./#
r,%&$('20%+0��#*+'60*&#$&%#<%D#y0K+(%#g"&606)#8<($0%604(/6&#



APORTES A LA GESTION Y OPTIMIZACION DE LA TECNOLOGIA AMBIENTAL DEL SECTOR PORCINO

ANEXO

*(# q/,(/+(%:0# r,%&0"+4(/60%+0# C# @+&6('/&"&,:0?#O/+K(%)+*0*#
V&"+6]'/+'0# *(# L060"2d0?# @0%'("&/0?# !)$0d0A?# <%0D# V06%+'+0#
X062)#8<($0%604(/6&#*(#R0"2*#V51"+'0?#O/+K(%)+*0*#*(# "&)#
r/*()A#C#*(#"0#O/+K(%)+*0*#*(#L&/'($'+./#<%0D#Y+'&"(#O)"(%#
8<($0%604(/6&#*(#i('2%)&)#Z+*%+'&)?#^"0*C)#p+*0"?#L0%&"+/0#
@0(30?#L"02*+0#O""&0#8L(/6%&#*(#L+(/'+0)#r41+(/60"()#!OUrW
LM+"(A?#JfWGH?#Go#*(#l2"+&#*(#GHJHD

^(:-)23->/

t# 2008?# R(4+/0%+&# (/# '&/e2/6&# '&/# L>YrXr# @+&# @+&# C# ("#
L&/)(e&#*(#V%&*2''+./#U+4$+0#@+&#@+&`#�q/B&%40'+./#%("0-K0#
0#,()-./#*(#%()+*2&)#$&%'+/&)#C#'&/B&%40'+./#*(#2/0#4()0#
*(#*+7"&,&#$51"+'&W$%+K0*0#$0%0#("# )('6&%#$&%'+/&#*(# "0#pqqq#
%(,+./�?#*+'60*&#$&%#K0%+&)#()$('+0"+)60?#(/6%(#(""&)#<%0D#i(C()#
R+(%%0Wr"K0%(3?# E/0/'+0*0#$&%# ("# V%&,%040# g2"1%+,M6# R(/+&%#
R$('+0"+6)#$&)62"0*&#$&%#^D#p+*0"D#i(0"+30*&#(/#*($(/*(/'+0#
*(#L>YrXr#@+&#@+&#8pqqq#i(,+./A?#JN#*(#>'621%(#8GHHaAD#

t  2009?# h0""(%# �r1%+(/*&# &$&%62/+*0*()# *(# $%&C('6&)# *(#
X('0/+)4&# *(# <()0%%&""&# U+4$+&# (/# "0# i(,+./# *("# @:&W
@:&�?# (/# '&/e2/6&# '&/# "0# V&/-E'+0# O/+K(%)+*0*# L06."+'0# *(#
p0"$0%0:)&D#r'-K+*0*#%(0"+30*0#(/#!XVi!O<!L#W##O/+K(%)+*0*#
*(#L&/'($'+./#("#GN#*(#r,&)6&#GHHfD

t# 2010?# R(4+/0%+&# *(# '0$0'+60'+./# �Z0'+0# 2/# *()0%%&""&#
1+&(/(%,]-'&# *("# )('6&%# 0,%&$('20%+&`# &$&%62/+*0*()# C#
*()0�&)�?##L&/6.#'&/#"0#$0%-'+$0'+./#*("#<%D#y0K+(%#g"&606)#+#
i+$&""#8L(/6%&#^qi>?#@0%'("&/0?#!)$0d0A?#<%0D#U&%/0#^2(%%(%&#
R0"*()#8O/+K(%)+*0*#h]'/+'&#g(*(%+'&#R0/60#X0%:0?#p0"$0%0:)&#
LM+"(A?#JP#*(#!/(%&#*(#GHJHD#

t# 2011?# R(4+/0%+&# *(# '0$0'+60'+./# �i(K0"&%+30'+./# *(#
)21$%&*2'6&)# *("# )('6&%# 0,%&$('20%+&`# &$&%62/+*0*()#
C# *()0�&)�D# L&/6.# '&/# "0# $0%-'+$0'+./# *("# <%D# l&)]# U2+)#
L04$&)?# %(0"+30*&# '&/# ("# $06%&'+/&# *(# L>YrXr# @+&# @+&?#
L&/)(e&#*(#V%&*2''+./#U+4$+0#C#i(*#*(#@+&,7)?#O/+K(%)+*0*#
*(#L&/'($'+./?#JP#*(#l2"+&#*(#GHJJD

t# 2012?# R(4+/0%+&# *(# '0$0'+60'+./# �q//&K0'+./# $0%0# "&)#
*()0�&)#041+(/60"()#*(#"0# +/*2)6%+0#$('20%+0#0#()'0"0#"&'0"#
C#,"&10"`#$(92(d0?#4(*+0/0#C#,%0/#(4$%()0��#*+'60*&#$&%#R%D#
L0%"&)#p+K()#8r,%&)2$(%A?#<%0D#V06%+'+0#X062)#8<($0%604(/6&#
*(#R0"2*#V51"+'0?#O/+K(%)+*0*#*(#"&)#r/*()A#C#<%()D#X0%+)&"#
@("4&/6(?# ^"0*C)# p+*0"# C# l&)]# U2+)# r%24:# 8O/+K(%)+*0*# *(#
L&/'($'+./A?#Jf#*(#r1%+"#*(#GHJGD

t# 2012?# R(4+/0%+&# *(# '0$0'+60'+./# �R2)6(/601+"+*0*# *(# "0#
V%&*2''+./# r,%&$('20%+0��# *+'60*&# $&%# <%D# y0K+(%# g"&606)#
8<($0%604(/6&#*(#q/,(/+(%:0#r,%&0"+4(/60%+0#C#@+&6('/&"&,:0?#
O/+K(%)+*0*#V&"+6]'/+'0#*(#L060"2d0?#@0%'("&/0?#!)$0d0A?#<%0D#
V06%+'+0#X062)#8<($0%604(/6&#*(#R0"2*#V51"+'0?#O/+K(%)+*0*#
*(#"&)#r/*()A#C#<%D#g%0/'+)'&#R0"030%#8#qYqr#i(4(M2(A?#Jf#*(#
l2"+&#*(#GHJGD

A4. GENERACION DE INFORMACION CIENTIFICA Y TECNICA

F'4@-525->)(/$5-()oj52/

t# @("4&/6(?# XD?# Z)+(M?# LDgD?# g+,2(%&0?# LD# L04$&)# lDUD# 0/*#
p+*0"?# ^D# GHJJD# q/T2(/'(# &B# )&"+*)# '&/60+/(*# +/6&# $+,,(%C#
z0)6(z06(%#&/#6M(#4(6M0/&,(/+'#6&;+'+6CD#Electronic Journal 
of Biotechnology#Jb8oA?#JJD#

t#g"&%()?#ZD?#r%24:?#lDUD?#i+K(%0?#<D#0/*#U0,&)?#>D#GHJJD#r#)+4$"(#
4(6M&*#6&#+*(/-BC#0%(0)#&B#(/K+%&/4(/60"#%+)S#*2(#6&#40/2%(#
0$$"+'0-&/D# Environmental  Monitoring  and  Assessment 

Journal <>q#JHDJHHNQ)JH\\JWHJJWGGooWJD
t# p+""040%?# LDrD?# L0d260?# hD?# @("4&/6(?# XD# 0/*# p+*0"?# ^D#
GHJGD# LM0%0'6(%+30-&/# &B# )z+/(# z0)6(z06(%# 1C# h&;+'+6C#
q*(/-E'0-&/#!K0"20-&/#X(6M&*&"&,C# 8hq!AD#Water Air and 

(%/6':%66-3%&'GGo?#o\oWo\fD#
t# @("4&/6(?# XD# p7392(3WV0*:/?# lDiD# g+,2(%&0?# XD# L04$&)?#
lDUD# X]/*(3?# iD# p+*0"?# ^D# 0/*# X&)92(%0WL&%%0"?# rD# GHJGD#
<(/+6%+BC+/,# 0'-K+6C# 0/*# YG># $%&*2'-&/# K+0# /+6%+6(# 2)+/,#
0'(606(# 0/*# )z+/(# z0)6(z06(%# 0)# '0%1&/# )&2%'(D# Process 
Biochemistry bN8NA?#JGHGWJGH\D#

132



LrVqhOU>#JbD##^!Y!irLq>Y#<!#qYg>iXrLq>Y#n#hirYRg!i!YLqr#rU#R!Lh>i#V�@UqL>#n#Viqpr<>#r^i>V!LOriq>

t#Y(2102(%?#XD!D#V"030#*(#"&)#i(C()?#LD#V&3&?#^D#p+""040%#LDrD#
0/*#p+*0"?#^D#GHJGD#@(M0K+&2%#&B#R'M&(/&$"('62)#'0"+B&%/+'2)#
8LDrD#X]C(%A#R.e0S#+/#0#'&/)6%2'6(*#z(6"0/*#B(*#z+6M#)z+/(#
)"2%%CD#(%/6'(5/0&50'"&7':6"&,'E-,#/3%&'aD550K,07b)

B>).3(/>/

t#p+""040%?# LD?# V"030#*(# "&)#i(C()?# LD?#Y(2102(%?#XD?#>%-3?#^D#
p+*0"?#^D#g06(#&B#6M(#/26%+(/6)#0/*#4(60")#'&/60+/(*#+/#)z+/(#
)"2%%C# 6%(06(*#1C#0# '&/)6%2'6(*#z(6"0/*D# q|r# q/6(%/0-&/0"#
L&/B(%(/'(# �!'&6('M/&"&,+()# B&%# z0)6(z06(%# 6%(064(/6#
8!'&RhVA?# R0/-0,&# *(# L&4$&)6(""0?# !)$0d0?# GPWGN# l2/(#
GHJGD#

t#>%-3?#̂ D#p+""040%?#LD?#p+*0"?#̂ D#hM(#(m('6#&B#$Z#0/*#6(4$(%062%(#
+/# 6M(# ,(/(%0-&/# &B# &*&2%# B%&4# )z+/(# )"2%%CD# q|r#
q/6(%/0-&/0"# L&/B(%(/'(# �!'&6('M/&"&,+()# B&%# z0)6(z06(%#
6%(064(/6#8!'&RhVA?#R0/-0,&#*(#L&4$&)6(""0?#!)$0d0?#GPWGN#
l2/(#GHJGD#

t#@("4&/6(?#XD?#Z)+(M?#LDgD?#L04$&)?#lD#UD?#X&)92(%0WL&%%0"?#rD?#
p+*0"?#^D#Y+6%&,(/#%(4&K0"#B%&4#)z+/(#z0)6(z06(%#1C#$0%-0"#
/+6%+E'0-&/W*(/+6%+E'0-&/# 06# "&z# LQY# %("0-&/)M+$D# q|r#
q/6(%/0-&/0"# L&/B(%(/'(# �!'&6('M/&"&,+()# B&%# z0)6(z06(%#
6%(064(/6#8!'&RhVA?#R0/-0,&#*(#L&4$&)6(""0?#!)$0d0?#GPWGN#
l2/(#GHJGD#

t#V"030#*(#"&)#i(C()?#LD?#Y(2102(%?#XD?#@("4&/6(?#XD?#p(%0?#UD?#
<('0$?# lD# p+*0"?# ^D# Y+6%&,(/# 1(M0K+&2%# '&/60+/(*# +/# )z+/(#
z0)6(z06(%#*2%+/,#0#)60%6W2$#&B#'&/)6%2'6(*#z(6"0/*#+/#6M(#
)$%+/,W)244(%#)(0)&/D#RC4$&)+24#&/#<C/04+')#0/*#L&/6%&"#
&B#V&""260/6)#+/#|(6"0/*)#8|!hV>UA?#@0%'("&/0?#GH#0"#Gb#*(#
R($-(41%(#GHHfD#

t#p+""040%?#LD?#V"030#*(#"&)#i(C()?#LD?#@("4&/6(?#XD?#p0"(/32("0?#
XD?#V&3&?#̂ D?#p+*0"?#̂ D#g0'6&%()#'&/*+'+&/0/6()#*(#$%&*2''+./#
C#'0%0'6(%:)-'0)#�)+'&W92:4+'0)#*(#$2%+/()#(/#$"0/6("()#$&%‐
'+/&)D#ypqqq#L&/,%()&#LM+"(/&#*(# q/,(/+(%:0#R0/+60%+0#C#r4‐

1+(/60"#rq<qRD#V2'./?#LM+"(?#GoWGP#Y&K+(41%(#GHHfD#

t#@("4&/6(?#XD?#i&*%:,2(3?#<D#LD?#L04$&)?#lD#UD?#p+*0"?#^D#V%&‐
*2''+./#*(#1+&,7)#0#$0%-%#*(# "0# B%0''+./# ":92+*0#*(#2/#$2‐
%:/#*(#'(%*&`#0/7"+)+)#*(#"0#B%0''+./#/&#1+&*(,%0*01"(D#ypqqq#
L&/,%()&#LM+"(/&#*(#q/,(/+(%:0#R0/+60%+0#C#r41+(/60"#rq<qRD#
V2'./?#LM+"(?#GoWGP#Y&K+(41%(#GHHfD

t#i&*%:,2(3?#<DLD?#@("4&/6(?#XD?#V(d2("0?#^#C#p+*0"?#^D#r$"+'0‐
'+./#*(#2/#)+)6(40#OrR@#0#()'0"0#*(#"01&%06&%+&#$0%0#"0#%(‐
4&'+./#*(#406(%+0#&%,7/+'0#(/#$2%+/()#*(#'(%*&D#qqq#R+4$&)+&#
L&"&41+0/&#)&1%(#1+&6('/&"&,:0#041+(/60"#C#qqq#R+4$&)+&#L&‐
"&41+0/&#)&1%(#<+,()-./#0/0(%&1+0?#@&,&60#?#L&"&41+0?#Ga#
W#oH#*(#>'621%(#GHHfD#

t# g"&%()?# ZD?# r%24:?# lDUD?# i+K(%0?# <D# 0/*# U0,&)?# >D?# R0"(M?# rD?#
U(z+)?#<D#L&/'($620"+30'+./#*(#"0#,()-./#041+(/60"#*(#2/0#
(;$"&60'+./# 0,%&$('20%+0# (/# ("# p0""(# L(/6%0"# *(# LM+"(D# pq#
L&/,%()&#q/6(%/0'+&/0"#*(#q/,(/+(%:0#r,%:'&"0D#LM+""7/?#LM+"(D#
!/(%&#GHJHD

t#g"&%()?#ZD?#r%24:?#lDUD?#i+K(%0?#<D#0/*#U0,&)?#>D?#R0"(M?#rD?#U(z+)?#
<D#<(K("&$#&B#6M(#'&/'($620"#4&*("+/,#&B#6M(#(/K+%&/4(/60"#
40/0,(4(/6#&B#0#'&4$"(;#)z+/(#B0%4#+/#6M(#L(/6%0"#p0""(C#&B#
LM+"(D#GJ)6#L(/62%C#|06(%)M(*#h('M/&"&,C`#q4$%&K+/,#|06(%#
=20"+6C# 0/*# !/K+%&/4(/6# L&/B(%(/'(# r4(%+'0/# R&'+(6C# &B#
r,%+'2"62%0"# 0/*# @+&"&,+'0"# !/,+/((%)# 8rRr@!A# O/+K(%)+*0*#
!rihZ?#L&)60#i+'0D#GJWGb#g(1%20%C#GHJHD

t#@("4&/6(?#XD?#p7392(3WV0*:/?#lD?#g+,2(%&0?#XD?#L04$&)?#lD#UD?#
X]/*(3?# iD?# X&)92(%0WL&%%0"?# rD?# p+*0"?# ^D# V%&*2''+./# *(#
&;:*&#/+6%&)&#(/#(/)0C&)#*()/+6%+E'0/6()#K+0#/+6%+6&#2-"+30/‐
*&#(T2(/6(#*(#$2%:/#*(#'(%*&D#qq#q/6(%/0-&/0"#RC4$&)+24#&/#
r,%+'2"62%0"#0/*#r,%&+/*2)6%+0"#|0)6(#X0/0,(4(/6#8Rq^!ir#
qqA?#g&3#*(#q,2035?#@%0)+"#JPWJN#*(#X0%3&#GHJHD

t#@("4&/6(?#XD?#g+,2(%&0?#LD?#p+*0"?#^D#V%&*2''+./#*(#1+&,7)?#
'&4&#)21$%&*2'6&#*(#*+,()-./#0/0(%.1+'0#C# %('2$(%0'+./#
*(# /26%+(/6()# 4(*+0/6(# 4]6&*&# 92:4+'&D# qq# q/6(%/0-&/0"#
RC4$&)+24#&/#r,%+'2"62%0"#0/*#r,%&+/*2)6%+0"#|0)6(#X0/0‐
,(4(/6#8Rq^!ir#qqA?#g&3#*(#q,2035?#@%0)+"#JPWJN#*(#X0%3&#*(#
GHJHD



APORTES A LA GESTION Y OPTIMIZACION DE LA TECNOLOGIA AMBIENTAL DEL SECTOR PORCINO

ANEXO

t#V"030#*(#"&)#i(C()?#LD?##V&3&?#^D?#Y(2102(%?#XD?#p+*0"?#^D#!K0‐
"20'+./# 6(4$&%0"#*("#'&4$&%604+(/6&#*(#hC$M0# "0-B&"+0#UD#
(/#2/#M24(*0"#0%-E'+0"#$0%0#("#6%0604+(/6&#6(%'+0%+&#*(#$2‐
%+/()#*(# '(%*&D# qq# q/6(%/0-&/0"# RC4$&)+24#&/#r,%+'2"62%0"#
0/*#r,%&+/*2)6%+0"#|0)6(#X0/0,(4(/6# 8Rq^!ir# qqA?#g&3#*(#
q,2035?#@%0)+"#JPWJN#*(#X0%3&#*(#GHJHD

t#V&3&?#^D?#U.$(3?#<D?#L04$&)?# lDUD?#p+*0"?#^D#L&/)+*(%0'+&/()#
$0%0#"0#%(0'-K0'+&/#*(#2/0#"0,2/0#*(#()601+"+30'+&/#0/0(%&‐
1+'0#$0%0#("#6%0604+(/6&#*(#$2%+/()?#10e&#'&/*+'+&/()#'"+40‐
-'0)#4(*+6(%%0/(0)# (;6%(40)D# qq# q/6(%/0-&/0"# RC4$&)+24#
&/#r,%+'2"62%0"#0/*#r,%&+/*2)6%+0"#|0)6(#X0/0,(4(/6#8Rq‐
^!ir#qqA?#g&3#*(#q,2035?#@%0)+"#JPWJN#*(#X0%3&#*(#GHJHD

t#p+""040%?#LDrD?#p(%0?# UD?# U.$(3?#<D?#p+*0"#^D# !)6%06(,+0)#$0%0#
(K0"20%# ("# -$&# *(# 6%0604+(/6&# C# "0# 0$"+'0'+./# *(# $2%+/()#
$&%'+/&)#0#$0%-%#*(#)2#'0%0'6(%+30'+./#E)+'&W92+4+'0D# qq# q/‐
6(%/0-&/0"# RC4$&)+24# &/# r,%+'2"62%0"# 0/*# r,%&+/*2)6%+0"#
|0)6(#X0/0,(4(/6#8Rq^!ir#qqA?#g&3#*(#q,2035?##@%0)+"#JPWJN#
*(#X0%3&#*(#GHJHD

t#i+K(%0?#<D?#<(#"0#Z&3?#gD?#r%24:?#lDU#GHJHD#|0)6(z06(%#%(2)(#+/#
0,%+'2"62%(`#X(6M&*&"&,+'0"#+))2()D#q/6(%/0-&/0"#L&/B(%(/‐
'(`#r%+*# 0/*# R(4+#r%+*#<(K("&$4(/6# hM%&2,M#|06(%#r2,‐
4(/60-&/#Jo#6&#J\#*('(41(%#GHJH?#p0"$0%0:)&?#LM+"(D

t#g"&%()?#ZD?#r%24:?#lDUD?#i+K(%0?#<D?#R0/*&K0"?#XD?#U0,&)#>?#GHJHD#
X(6M&*&"&,C#B&%#6M(#0/0"C)+)#&B#(/K+%&/4(/60"#%+)S#&B#+%%+,0‐
-&/#z+6M# 6%(06(*#z06(%)# B%&4#0#)z+/(# B0%4D#<(K("&$4(/6#
6M%&2,M#|06(%#r2,4(/60-&/#Jo#6&#J\#<('(41(%#GHJH?#p0"‐
$0%0:)&?#LM+"(D

t#p+""040%?#LDrD?#L0d260?#hD?#@("4&/6(?#XD?#p+*0"?#^D#!K0"20'+./#
*(# "0)#'0%0'6(%:)-'0)#('&6&;+'&".,+'0)#*(#$2%+/()#$&%'+/&)D#
yqy#L&/,%()&#LM+"(/&#*(#q/,(/+(%:0#R0/+60%+0#C#r41+(/60"#rq‐
<qR?##L&/'($'+./?#LM+"(#Ga#j#oH#Y&K+(41%(?#GHJJD

t#V"030#*(#"&)#i(C()?#LD?#V&3&?#̂ D?#p+*0"?#̂ D#R+)6(40#+/6(,%0*&#*(#
("+4+/0'+./#*(#40'%&'&/604+/06()#*(%+K0*&)#*(#"0#+/*2)6%+0#
$&%'+/0#4(*+0/6(#)+)6(40)#'&41+/0*&)D#yqy#L&/,%()&#LM+‐
"(/&#*(#q/,(/+(%:0#R0/+60%+0#C#r41+(/60"#rq<qR?#L&/'($'+./?#
LM+"(#Ga#j#oH#Y&K+(41%(?#GHJJD

t#LM0%-(%#LD?#U.$(3?#<D?#p+*0"?#^D#!K0"20'+./#*(#"0#%(6(/'+./#*(#
'&"+B&%4()#B('0"()#(/#'&"24/0)#*(#)2("&#B%0/'&#"+4&)&?#6%0)#
0$"+'0'+./#*(#$2%:/#*(#'(%*&#'%2*&#C#6%060*&#0/0(%.1+'04(/‐
6(D#yqy#L&/,%()&#LM+"(/&#*(#q/,(/+(%:0#R0/+60%+0#C#r41+(/60"#
rq<qR?#L&/'($'+./?#LM+"(#Ga#j#oH#Y&K+(41%(?#GHJJD

t#p+""040%?#LDrD#V"030#*(#"&)#i(C()?#LD#Y(2102(%?#XD!D#>%-3?#^D?#
p+*0"?#^D#r'242"0'+./#*(#L2#C#�/#(/#2/#M24(*0"#'&/)6%2+*&#
0"+4(/60*&#'&/#$2%+/()#$&%'+/&)D#L&/B(%(/'+0#V0/04(%+'0‐
/0#(/#)+)6(40)#*(#M24(*0"()#$0%0#("#40/(e&?#6%0604+(/6&#C#
4(e&%04+(/6&#*(# "0#'0"+*0*#*("#0,20?#V(%(+%0?#L&"&41+0#G\#
g(1%(%&#W#J#X0%3&#GHJGD

A5. DISTINCIONES

t#2008?# V%+4(%#V%(4+&#*("# L&/'2%)&# �h()+)# )&1%(#V%&*2''+./#
U+4$+0# (/# "0# i(,+./# *("# @:&W@:&# GHHa�?# 0# "0# R%60# LM+0Wg0/,#
R)+(M#LM(/#r"24/0#*(#q/,D#L+K+"#r41+(/60"#'&/#"0#6()+)#-62‐
"0*0# �h&;+'+*0*#4(60/&,]/+'0#*(#$2%:/#*(# '(%*&#4(*+0/6(#
(/)0C&)#*+)'&/-/2&)�D#V%(4+&#&6&%,0*&#$&%#("#L&/)(e&#Y0‐
'+&/0"#*(#V%&*2''+./#U+4$+0#C#"0#O/+K(%)+*0*#*(#L&/'($'+./D#
>'621%(#GHHND#8V%&BD#^2:0`#<%0D#^"0*C)#p+*0"AD

t#2009?#R(,2/*&#V%(4+&#*("#'&/'2%)&#�h()+)#)&1%(#V%&*2''+./#
U+4$+0#(/#"0#i(,+./#*("#@:&W@:&#GHHf�?#0#"0#R%60D#L+/*C#g+,2(‐
%&0#*(#"0#'0%%(%0#*(#@+&+/,(/+(%:0?#'&/#"0#6()+)#-62"0*0#�i('2‐
$(%0'+./#*(#/26%+(/6()#*(#(T2(/6(#6%060*&#0/0(%.1+'04(/6(#
4(*+0/6(# &16(/'+./# *(# ()6%2K+60�D# V%(4+&# &6&%,0*&# $&%# ("#
L&/)(e&#Y0'+&/0"#*(#V%&*2''+./#U+4$+0#C#"0#O/+K(%)+*0*#*(#
L&/'($'+./D# Y&K+(41%(# GHHfD# 8V%&BD# ^2:0`# <%0D# ^"0*C)# p+‐
*0"AD

t# 2009?#X(/'+./# Z&/%&)0# L&/'2%)&# �h()+)# )&1%(# V%&*2''+./#
U+4$+0#(/#"0#i(,+./#*("#@:&W@:&#GHHf�?#0"#R%D#i&*%+,&#@0*+""&#
*(#"0#'0%%(%0#*(#@+&+/,(/+(%:0?#'&/#"0#6()+)#-62"0*0#��L&4$&%‐
604+(/6&#*(#"0#0'-K+*0*#4+'%&1+0/0#M(6(%.6%&B0#C#/+6%+E'0/6(#
(/#2/#M24(*0"#0%-E'+0"#*(#T2e&#)2$(%E'+0"#$0%0#("#6%0604+(/‐
6&#*(#$2%:/#*(#'(%*&�D#V%(4+&#&6&%,0*&#$&%#("#L&/)(e&#Y0‐

134



LrVqhOU>#JbD##^!Y!irLq>Y#<!#qYg>iXrLq>Y#n#hirYRg!i!YLqr#rU#R!Lh>i#V�@UqL>#n#Viqpr<>#r^i>V!LOriq>

'+&/0"#*(#V%&*2''+./#U+4$+0#C#"0#O/+K(%)+*0*#*(#L&/'($'+./D#
Y&K+(41%(#GHHfD#8V%&BD#^2:0`#<%0D#^"0*C)#p+*0"AD

t#2011?#V%+4(%#(/#("#'&/'2%)&#�h()+)#)&1%(#V%&*2''+./#U+4$+0#
(/#"0#i(,+./#*("#@:&W@:&#GHJJ�?#0"#R%D#^(%0%*&#>%-3#*(#"0#'0‐
%%(%0#*(#q/,(/+(%:0#r41+(/60"#$0%0#%(0"+30%#("#6%010e&#*(#6()+)#
�!K0"20'+./#C#^()-./#*(#&"&%()#(/#"0#$%&*2''+./#$&%'+/0#*(#
"0#i(,+./#*("#@+&#@+&�D#8V%&BD#^2:0#<%0D#^"0*C)#p+*0"#C#'&W*+%+‐
,+*0#$&%#r"(e0/*%0#p+""040%AD

t#2011?#!"#6%010e&#�V%&*2''+./#*(#&;+*&#/+6%&)&#(/#(/)0C&)#*()‐
/+6%+E'0/6()#K:0#/+6%+6&#2-"+30/*&#(T2(/6(#*(#$2%:/#*(#'(%*&�#
*(#"&)#026&%()#X0%+)&"#@("4&/6(?#l&)]#i04./#p7392(3WV0*:/?#
X./+'0#g+,2(%&0?#l&)]#U2+)#L04$&)?#i04./#X]/*(3?#r/2)S0#
X&)92(%0WL&%%0"#C#^"0*C)#p+*0"?##B2(#*+)-/,2+*&#'&4&#("#4(‐
e&%#6%010e&#'+(/�E'&#(/#("#7%(0#$('20%+0#(/#("#qq#q/6(%/0-&/0"#
RC4$&)+24#&/#r,%+'2"62%0"#0/*#r,%&+/*2)6%+0"#|0)6(#X0/0‐
,(4(/6#8Rq^!ir#qqA?#g&3#*(#q,2035?#JPWJN#*(#X0%3&#*(#GHJHD

Ze"$mZN%O\Z$VkGkmOZV\BZD R(4+/0%+&#*(#*+B2)+./#$0%0#$%&*2'6&%()#*(#'(%*&

U0/304+(/6&#V%&C('6&#q//&K0#@:&#@:&#HNWVL#RJWJfa
8!4$%(2*('?#L&/'($'+./?#r1%+"#GHHfA

V%&BD#^"0*C)#p+*0"?#U0/304+(/6&#V%&C('6&#q//&K0#
8!4$%(2*('?#L&/'($'+./?#r1%+"#GHHfA



APORTES A LA GESTION Y OPTIMIZACION DE LA TECNOLOGIA AMBIENTAL DEL SECTOR PORCINO

ANEXO

L0%"&)#p+K()?#R(4+/0%+&#*(#L0$0'+60'+./
8L(/6%&#!OUrWLM+"(?#L&/'($'+./?##l2"+&#GHJHA# 

L2%)&#L0$0'+60'+./#V%&BD#y0K+(%#g"&606)D#
8L(/6%&#!OUrWLM+"(?#L&/'($'+./?#!/(%&#GHJHA

r)+)6(/6()#R(4+/0%+&#*(#L0$0'+60'+./
8L(/6%&#!OUrWLM+"(?#L&/'($'+./?##l2"+&#GHJHA

@&"+K0%#i2+3?#R(4+/0%+&#*(#L0$0'+60'+./
8L(/6%&#!OUrWLM+"(?#L&/'($'+./?##l2"+&#GHJHA#  

136



LrVqhOU>#JbD##^!Y!irLq>Y#<!#qYg>iXrLq>Y#n#hirYRg!i!YLqr#rU#R!Lh>i#V�@UqL>#n#Viqpr<>#r^i>V!LOriq>

X()0#%(*&/*0#R(4+/0%+&#*(#L0$0'+60'+./
8L(/6%&#!OUrWLM+"(?#L&/'($'+./?##r1%+"#GHJGA## 

V%&BD#l&)]#U2+)#r%24:?#R(4+/0%+&
8L(/6%&#!OUrWLM+"(?#L&/'($'+./?##r1%+"#GHJGA## 

V0%-'+$0/6()#R+,(%0#qq#8R+4$&)+&#q/6(%/0'+&/0"#)&1%(#40/(e&#*(#%()+*2&)#
0,%&+/*2)6%+0"()#8g&3#*(#q,2035?#@%0)+"?##X0%3&#GHJJA
  

<%0D#X0%+)&"#@("4&/6(?#L&/,%()&#R+,(%0#qq#
  



APORTES A LA GESTION Y OPTIMIZACION DE LA TECNOLOGIA AMBIENTAL DEL SECTOR PORCINO

ANEXO

R(4+/0%+&#*(#'0$0'+60'+./
8r2*+6&%+&#!*2'0'+./?#O*(L?##L&/'($'+./?##!/(%&#GHHfA###

L2%)&#*(#()$('+0"+30'+./#8L&/)6%2'6(*#|(6"0/*A#
8L(/6%&#!OUrWLM+"(?#L&/'($'+./?##X0%3&#GHHaA## 

r/*%(0#L060"7/?#R(4+/0%+&#R2)6(/601+"+*0*#*(#"0#V%&*2''+./#r,%&$('20%+0#
8L(/6%&#!OUrWLM+"(?#L&/'($'+./?##l2"+&#GHJGA

V51"+'&#0)+)6(/6(?#R(4+/0%+&#R2)6(/601+"+*0*#*(#"0#V%&*2''+./#r,%&$('20%+0#
8L(/6%&#!OUrWLM+"(?#L&/'($'+./?##l2"+&#GHJGA

138



LrVqhOU>#JbD##^!Y!irLq>Y#<!#qYg>iXrLq>Y#n#hirYRg!i!YLqr#rU#R!Lh>i#V�@UqL>#n#Viqpr<>#r^i>V!LOriq>

p+)+60#0#"0)#+/)60"0'+&/()#*(#"0#(4$%()0#r^i>ROV!i#
8i0/'0,20?##r,&)6&#GHJHA###

V"0/6("#(/,&%*0#*(#'(%*&)#g2/*&##R0/##^2+""(%4&
8L06&?#LM+""7/?#r1%+"#GHJHA## 

Ze"$mZN%O\Z$VkGkmOZV\BZD r'-K+*0*()#(/#h(%%(/&

^%2$&#*(#q/K()-,0'+./
8L06&?#LM+""7/?#!/(%&#GHHfA
  

X2()6%(&#U0,2/0#r/0(%.1+'0
8L06&?#LM+""7/?#!/(%&#GHJHA



APORTES A LA GESTION Y OPTIMIZACION DE LA TECNOLOGIA AMBIENTAL DEL SECTOR PORCINO

ANEXO

L060"+/0#V"030#*(#"&)#i(C()?#X&/+6&%(&#M24(*0"
8L06&?#LM+""7/?#!/(%&#GHJHA

r"(e0/*%0#p+""040%?##V%&'()&#V%&*2'-K&?#r1%+"?#GHHf#
8L06&?#LM+""7/?#r1%+"#GHHfA# 

#<%()D#XD#@("4&/6(#C#lDU#L04$&)
8V"0/60#$+"&6&#^%2$&#^q@r?#L&/'($'+./?#X0C&#GHHfA
  

<0/+("0#U&$(3?#X2()6%(&?#l2/+&?#GHJJ
8L06&?#LM+""7/?#l2/+&#GHJJA
  

140



LrVqhOU>#JbD##^!Y!irLq>Y#<!#qYg>iXrLq>Y#n#hirYRg!i!YLqr#rU#R!Lh>i#V�@UqL>#n#Viqpr<>#r^i>V!LOriq>

^(%0%*&#>%-3?#X2()6%(&#M24(*0"#'&/)6%2+*&
8L06&?#LM+""7/?#R($-(41%(#GHJJA
  

X0%:0#!"+)0#Y(2102(%?#X2()6%(&?#r,&)6&?#GHJH
8L06&?#LM+""7/?#R($-(41%(#GHJJA
  

r"(e0/*%0#p+""040%#C#L060"+/0#V"030#*(#"&)#i(C()?#42()6%(&#*(#M24(*0"#0%-E'+0"##8L06&?#LM+""7/?#r,&)6&#GHJJA



APORTES A LA GESTION Y OPTIMIZACION DE LA TECNOLOGIA AMBIENTAL DEL SECTOR PORCINO

ANEXO

L+/*C#g+,2(%&0#C#i&*%+,&#@0*+""&?#>$(%0'+./#*(#%(0'6&%()#0/0(%.1+'&)#V"0/60#$+"&6&#^%2$&#^q@r?#L&/'($'+./?#l2"+&#GHHfA

L&/)60/30#LM0%-(%?#X2()6%(&#*(#)2("&#
8L06&?#LM+""7/?#!/(%&#GHJHA 

r"+4(/60'+./#M24(*0"#'&/)6%2+*&
8L06&?#LM+""7/?#!/(%&#GHJHA# 

142



LrVqhOU>#JbD##^!Y!irLq>Y#<!#qYg>iXrLq>Y#n#hirYRg!i!YLqr#rU#R!Lh>i#V�@UqL>#n#Viqpr<>#r^i>V!LOriq>

^%2$&#*(#q/,(/+(%:0#C#@+&6('/&"&,:0#r41+(/60"#^q@r?#X0%3&?#GHJJ

^%2$&#*(#q/,(/+(%:0#C#@+&6('/&"&,:0#r41+(/60"#^q@r?#r1%+"?#GHJG



APORTES A LA GESTION Y OPTIMIZACION DE LA TECNOLOGIA AMBIENTAL DEL SECTOR PORCINO

ANEXO

APORTES A LA GESTION Y OPTIMIZACION

,%$NZ$G%BPkNkm\Z$Z<Y\%PGZN
DEL SECTOR PORCINO

%,\GkO%^D####^Ur<nR#pq<rU#####^OqUU!iX>#V>�>#####l>R!#UOqR#riOXq##

B%PGOk$,%$B\%PB\Z^$Z<Y\%PGZN%^$%hNZ6BX\N%
UNIVERSIDAD DE CONCEPCION


	primera parte
	segunda parte

