
^mif`^`flk=ab=krbs^p=qb`klildf^pab
cboqfifw^`flk=bki^=molar``flkab=corq^ibp

mbaolabi=`^kql=pK
®¢£ª¡]·~¦K¡«
dlt^k=dolrm



b¬«§£¬¢~±I=jl

^¥³~I=c£°²§ª§¸~¬²£±

e¨~±I=m¢~±I=c°³²±

p³«§¬§±²°=¢£ª=±³£ª

bkqo^a^p=ab=krqofbkqbp=bk=rk=pfpqbj^=ab
molar``flk=corq^i



fjmloq^k`f^=ab=ilp=^mloqbp=ab
krqofbkqbp=bk=^dr^p=ab=ofbdl
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p^ifa^p=ab=krqofbkqbp=bk=rk=pfpqbj^=ab
molar``flk=corq^i
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abpqfklp=obi^qfslp=ab=krqofbkqbp
bk=j^kw^klp

PARTE DEL
ARBOL

NITROGENO
(%)

FOSFORO
(%)

POTASIO
(%)

TRONCO Y RAICES 16 24 10

MADERA PODA 10 13 3

HOJAS 43 19 37

YEMAS Y OTROS 11 9 10

FRUTOS 20 35 40



ab`fpflk=ab=cboqfifw^`flk

� `r^kql=cboqfifwl\
� `r^kal=cboqfifwl\
� `ljl=cboqfifwl\



ý`³ğ¬²=c£°²§ª§¸~¬²£=^®ª§¡~°\

a±§±=E©¥L¦~F=Za£«~¬¢~Ĵ ®°²£=¢£ª=p³£ª
b¤§¡§£¬¡§~=¢£ª=c£°²§ª§¸~¬²£



abj^ka^=ab=krqofbkqbp
bkcorq^ibp

ESPECIE RENDIMIENTO
(Ton/ha)

NITROGENO
(Kg/ha)

FOSFORO
(Kg/ha)

POTASIO
(Kg/ha)

NOGAL PECANERO 1.2 9.7 5.3 5.4

DURAZNERO 30 150 34 145

MANZANO ROJO 60 120 25 108

MANZANO  VERDE 70 160 34 145

VID 25 110 32 90

NARANJA 50 150 30 210



bcf`fbk`f^=ab=ilp=cboqfifw^kqbp

� molmfba^abp=nrfjf`^p=abi=prbil=v=abi
cboqfifw^kqb

� il`^ifw^`flk=bk=bi=prbil
� cloj^=ab=^mif`^`flk
� do^kriljbqof^
� fkqbo^``flk=`lk=bi=prbil
� pfpqbj^=ab=i^_o^kw^
� sfa^=abi=prbil



bcf`fbk`f^=ab=ilp=cboqfifw^kqbp=bk=prbilp
^i`^ifklp=l=`^i`^oblp

BAJA MEDIA ALTA

Gas amoníaco
Urea

Sulfato amonio
UAN 32

Nitrato amonio
UAN 28

Super simple
Super triple

DAP MAP
MEZ

Cloruro potasio Sulfato potasio
Sulpomag

Nitrato Potasio



rob^=´±=r^k=OU=^mif`^alp=bk
cboqfoofd^`flk

mofj^sbo^ sbo^kl lqlďl



bu`bpl=ab=kfqoldbkl
� plj_ob^al=bu`bpfsl
� bur_bo^k`f^sbdbq^qfs^
� c^iq^=ab=`lilo
� ^qo^pl=j^arobw
� ^wr`^o=_^gl
� corq^=jrv=_i^ka^
� _^g^=p^kfa^a
� _^g^=sfa^=^k^nrbi



bcf`fbk`f^=mlo=il`^ifw^`flk
ofbdl=mlo=do^sba^a

� kfqoldbkl===QRJRMB
� clpclolNMJNRB
� mlq^pflRMJSMB

ofbdl=mlo=dlqbl

� kfqoldbkl===TRJUMB
� clpclolPMJQMB
� mlq^pflUMJVMB



jlsfjfbkql=ab=ilp=krqofbkqbp=^mif`^alp
^i=prbil



fjmloq^k`f^=abi=clpclol=bk=i^
cfpflildf^=ab=i^p=mi^kq^p=v=^kfj^ibp

� bpbk`f^i=bk=i^=`^mq^`flkI
^ij^`bk^jfbkql=v=qo^kpcbobk`f^=ab
bkbodf^=E^jmI=^amI=^qmF

� j^kqbk`fđk=ab=i^=crk`flk^ifa^a=ab
i^p=jbj_o^k^p=`biri^obp

� m^oqf`fm^kqb=^`qfsl=bk=ilp=mol`bplp
ab=obmolar``fđk=v=qo^kpjfpflk
dbkbqf`^=E^okI=^akF



bpq^alp=cbklildf`lp=`i^sbp=ab
j^vlo=rpl=ab=clpclol

� bko^fw^jfbkql=v=`ob`fjfbkql=bk
mofj^sbo^

� molar``fđk=ab=cilobp=cboqfibp=v
p^ira^_ibp

� `r^g^=v=cloj^`fđk=ab=corqlp
� iibk^al=ab=corqlp



bslir`flk=abi=clpclol=bk=i^
mi^kq^=aro^kqb=i^=qbjmlo^a^

mofj^sbo^ sbo^kl `lpb`e^
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³¬§¢~¢£±¢£¤ı±¤°

ý`r^kql=clpclol
`lkprjbk=i^p
j^kw^k^p\

clpclol



o£±®³£±²~W
m°ª~ ~¨~£¤§¡§£¬¡§~¢££±²£¬³²°§£¬²££¬
~®ª§¡~¡§¬£±~ª±³£ª

ýv=mlonrb
^mif`^jlp=q^kql
clpclol\



b¤§¡§£¬¡§~±=²ī®§¡~±=¢£=kmh=£¬
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� k§²°ı¥£¬WNMRM=B=EUMBF

� cı±¤°WR PM=B=ERMBF
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sª£
b¤§¡§£¬¡§~W=RJNRB

b¬=ªī¬£~
b¤§¡§£¬¡§~W=NMJORB

^±®£°±§ı¬
b¤§¡§£¬¡§~W=OM=~=QMB

d²£
b¤§¡§£¬¡§~W=PMJRMB

b¤§¡§£¬¡§~=¢£ª=cı±¤°=±£¥ĸ¬=¤°«~±=¢£=~®ª§¡~¡§ı¬



`ljmloq^jfbkql=abi=clpclol=v=®e=abi
prbil



bpqo^qbdf^p=qo^af`flk^ibp=rp^a^p=m^o^
^rjbkq^o=i^=bcf`fbk`f^=abi=clpclol

� pl_obalpfcf`^`flk=abi=krqofbkqb
m~°~=®°¢³¡§°=SM=²¬L¦~=¢£=«~¬¸~¬~=±£=°£¯³§£°£¬=NO=©¥L¦~=¢£=mOlR=®£°=±£
~®ª§¡~=£ª=¢ ª£==²°§®ª£=¢£=£±²~=¡~¬²§¢~¢K

� il`^ifw^`fđk=abi=cboqfifw^kqb
^®ª§¡~¬¢=£¬=¤£°²§°°§£¥=~³«£¬²~=±³=¡¬¡£¬²°~¡§ı¬=£¬=£ª= ³ª =¦ĸ«£¢=·I=®°
ª~=²~¬²I=¦~·=«~·°=¢§¤³±§ı¬K
^¢£«ğ±=¢§±«§¬³·£=ª~=±³®£°¤§¡§£=¢£=¡¬²~¡²=¡¬=£ª=±³£ªK

� _^g^o=®e=bk=prbilp=^i`^ifklp
i~=~®ª§¡~¡§ı¬=¢£=ğ¡§¢±=ª§ £°~=£ª=¤ı±¤°= ª¯³£~¢=®°=£ª=¡~ª¡§=¢£ª=±³£ª

� ^mif`^o=`^i=aliljfqf`^=bk=prbilp=^`falp
^³«£¬²~=£ª=®e=¢£ª=±³£ªI=¢§±«§¬³·£=£ª=£¤£¡²=¢£ª=c£=·=^ª



krbs^p=bpqo^qbdf^p=rp^a^p=m^o^=^rjbkq^o=i^
bcf`fbk`f^=abi=clpclol

� bkofnrb`bo=bi=prbil=`lk=jf`ollod^kfpjlp=nrb=if_bo^k=l
^vra^k=^=^pfjfi^o=clpclol=Ejf`loofw^pI=_^`qbof^pF

� ^mif`^`fđk=ab=^`falp=lod^kf`lp=E`^o_lufif`lpF

� ^mif`^`fđk=ab=clpclol=bk=cloj^=lod^kf`^=E`ljmlpq^pI=plir_ib
ab=mbp`^alF

� crbkqbp=ab=clpclol=ab=ob^``flk=^`fa^=Edo^kri^alp=v=plir_ibpF

� ^mif`^o=rk=cboqfifw^kqb=clpc^q^al=nrb=kl=ob^``flkb=`lk=bi
`^i`fl=I=^irjfkfl=l=cfbool=abi=prbilK=bpq^=bp=i^=plir`fđk=ob^i



clpclolp=molqbdfalp
Emm=l=clpclolp=bpqbof`lpF

� k³£´~¤³£¬²£¢£¤ı±¤°¢£±~°°ªª~¢~®°ª~§¬¢³±²°§~®~°~«£¨°~°ª~
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cboqfoofbdlW
nrb=crbkqb=ab=clpclol=rp^o\



m°¯³£=£±=«~±=£¤§¡§£¬²£=£ª=mm\
mJmolqb`q



mol`bplp=ab=^_plo`flk=ab
krqofbkqbp=bk=j^fw

NUTRIENTE KG/HA PARA
9200 KGGRANO

INTERCEPCION
RADICULAR

FLUJO
DE MASA

DIFUSION

NITROGENO 190 2 188 0
FOSFORO 40 1 2 37

POTASIO 194 4 39 151
CALCIO 235 67 168 0

MAGNESIO 129 17 112 0
AZUFRE 22 1 21 0

Fuente: Barber yOlson (1968)



bcb`ql=ab=lmm=bk=bi=clpclol=clif^o=ab
mfjfbkqlp=EUM=af^pF

Casa Sombra MKP (100%) MKP + OPP (35%)

P-PO4 (ppm) P (%) P-PO4 (ppm) P (%)

1 2000 0.27 3180 0.37

2 2488 0.3 3956 0.44

3 2450 0.29 4098 0.42

4 2502 0.31 4678 0.48

5 2465 0.32 3401 0.37

6 2659 0.33 X X

Nivel referencia 3000 0.35 3000 0.35

m=~®ª§¡~¢=SR=®®«L°§£¥
cª°§¸~=e·¢°®¬§¡±K=`³ª§~¡ğ¬I=p§¬K=q£«®°~¢~=OMMVJOMNM



j^m=´±=lmm=£¬=`¦§ª£±=^¬¡¦±
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qbpqfdl

obcbobk`f^

c£°²§ª§¸~¡§ı¬=¢£=c¬¢=E_~±£F=Z=NRM=©¥L¦~=¢£=NNJROJM
E`°°£±®¬¢£¬=~=TU=©¥L¦~=¢£cı±¤°F

mmZ=NKR=©¥L¦~
Epª²£±²F

mmZ=NKR=©¥L¦~
Eq£±²§¥=·²£±²F

fkf`fl
ufilqbl



mm=´±=clpclol=do^kri^al
`efer^er^mm

EOM=©¥L¦~F m=¥°~¬³ª~¢
EOMM=©¥L¦~F



^¬ğª§±§±=¤ª§~°=~ª=§¬§¡§=¢£ª¶§ª²£
`~«®=PMRIg~¥³£·£±Ì ¦§¦K=OMNO

jrbpqo^ BERNARDO REMPELBERNARDO REMPEL

abqbojfk^`flk

F�sforo granulado
(200 kg/ha)

PP
(20 kg/ha)

Bkfqođdbkl PKNV OKVU

BclpclolMKOUNMKPNV
Bmlq^pfl NKTV OKMR

B`^i`fl MKQV MKPQ

Bj^dkbpflMKNQ MKNO
Bplafl MKMNN MKMMV

®®«=_lol PPKUS NVKSV

®®«=w§¬¡ NSTKRM SVKMM

®®«=cfbool SUKMM SPKRM

®®«=`l_ob NMKRM VKMM

®®«=j^kd^kbpl TOKRM RPKRM

®®«=kfqo^qlp TPT RVM



bcb`ql=ab=mm=´±=NMJPQJM
bk=cofglibp

mm
ENM=©¥L¦~
mOlRZS=©¥F

NMJPQJM
ENMMª²L¦~
mOlRZ=PU=©¥F



`^ifa^a=ab=corq^



`^m^`fa^a=ab=fkqbo`^j_fl=`^qflkf`l=E`f`F


