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A\str[]t 

Ah^_[h no\_lm l_`_l ni [ p[lc_ns i` liinm [h^ oh^_lalioh^ mn_gm ]ofncp[n_^ 
ch nb_ Ah^_[h l_acih, qbc]b mj[hm [ mcahc`c][hn jilncih i` Sionb Ag_lc][. 

Agiha nb_m_ no\_lm [l_ Arracacia xanthorrhiza, Tropaeolum tuberosum, 
Oxalis tuberosa, [h^ Ullucus tuberosus. Tb_m_ no\_lm _rbc\cn l_mcmn[h]_ ni 
j_mnm, _rnl_g_ _hpclihg_hn[f ]ih^cncihm mo]b [m ^lioabn il `limn, [h^ 
p[lciom micf nsj_m. In [fmi ^cmjf[sm giljbifiac][f ^cp_lmcns ch n_lgm i` mb[j_, 
]ifil, [h^ mct_, [m q_ff [m honlcncih[f p[lc[ncih ^_j_h^cha ih nb_ mj_]c`c] 
p[lc_ns aliqh [h^ nb_ nsj_ i` jlij[a[ncih _gjfis_^. Wbcf_ mig_ [alihigc] 
l_kocl_g_hnm [l_ mcgcf[l `il nb_m_ no\_lm, inb_lm ^cff_l ^o_ ni `[]nilm mo]b [m 
]lij g[h[a_g_hn, `_lncfct[ncih n_]bhcko_m, jf[hn ]b[l[]n_lcmnc]m, [h^ inb_l 
ch`fo_h]_m nb[n ]ihnlc\on_ ni mj_]c_m-f_p_f p[lc[ncihm. Tb_l_`il_, cn cm 

cgjiln[hn ni oh^_lmn[h^ nb_ ijncg[f ]ofncp[ncih ]ih^cncihm `il []bc_pcha 
bcab jli^o]ncih sc_f^m, ]igjl_b_h^cha nb_ l[ha_ i` no\_l p[lc[\cfcns, [h^ 
_rjfilcha jin_hnc[f [jjfc][ncihm `il nb_m_ Ah^_[h no\_lm. In cm qilnb hincha 
nb[n nb_l_ cm [ f[]e i` oj-ni-^[n_ ch`ilg[ncih ih nbcm mo\d_]n, bcabfcabncha nb_ 
h__^ `il `olnb_l l_m_[l]b [h^ _rjfil[ncih. Effilnm b[p_ \__h g[^_ ni ]f[mmc`s 
[h^ ^cff_l_hnc[n_ _[]b no\_l \[m_^ ih mj_]c`c] jbsmc][f ]b[l[]n_lcmnc]m, 
oncfctcha l_jiln_^ n[rihigc] ^[n[. Tbcm ]f[mmc`c][ncih msmn_g [mmcmnm 
jli^o]_lm ch ^cmnchaocmbcha \_nq__h nb_ p[lciom no\_l mj_]c_m [h^ nb_cl 
l_mj_]ncp_ p[lc_nc_m. 

 

K_ywor^s  

Arracacia xanthorrhiza, Tropaeolum tuberosum, Oxalis tuberosa, Ullucus 
tuberosus, aliqcha ]ih^cncihm  

 

Intro^u]tcon 

Tb_ giohn[chiom Ah^_[h l_acih mnl_n]b_m []limm Sionb Ag_lc][ [h^ 
_h]igj[mm_m p[lciom ]iohnlc_m, ch]fo^cha E]o[^il, Cifig\c[, V_h_to_f[, 
Bifcpc[, P_lo, Cbcf_, [h^ Ala_hnch[. Tbcm p[mn [l_[ ]ip_lm [jjlircg[n_fs 7,000 
eg, l[hacha `lig [jjlircg[n_fs 10°N ni 50°S. Tbcm l_acih cm ]b[l[]n_lct_^ \s 
cnm ^cp_lm_ _]imsmn_gm [h^ jf[hn mj_]c_m, qcnb [ nin[f hog\_l i` 14,501 
l_]il^_^. In _rj_lc_h]_m nijifiac][f [h^ ]fcg[nc] p[lc[ncihm, l[hacha `lig 
^lioabn-jlih_ [l_[m ni `limn-jlih_ l_acihm, qbc]b mcahc`c][hnfs ch`fo_h]_ 
[alihigc] jl[]nc]_m. 

 Wcnbch nbcm l_acih, [alc]ofnol[f tih_m ][h \_ `ioh^ [n [fncno^_m i` oj ni 
4,000 g_n_lm [\ip_ m_[ f_p_f. Tb_ jli^o]ncih i` no\_lm, ]_l_[fm, `locnm, [h^ 
p_a_n[\f_m cm j[lnc]of[lfs hin[\f_ ch nb_m_ [l_[m. Tb_m_ ]lijm [l_ ]ihmc^_l_^ 
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g[lach[f mj_]c_m ]lijm [h^ _rbc\cn p[lc[ncihm ch mb[j_, 
]ifil, [h^ mct_ (1). 

 Agiha nb_ ]lijm ]ofncp[n_^ ch nb_ Ah^_[h tih_, 
Ah^_[h no\_lm mo]b [m Arracacia xanthorrhiza, Oxalis 
tuberosa, Ullucus tuberosus, [h^ Tropaeolum tuberosum 
jf[sm [ mcahc`c][hn lif_ ch nb_ fi][f _]ihigs [h^ [l_ i` 
al_[n cgjiln[h]_ ni `[lg_lm ch nb_ l_acih (2). Tb_m_ ]lijm 
[l_ ehiqh `il nb_cl l_mcfc_h]_ ni ^lioabn, `limn, [h^ 
m[fchcns, [m q_ff [m nb_cl [^[jn[\cfcns ni ^cp_lm_ [ali]fcg[nc] 
]ih^cncihm. Tb_s jimm_mm lc]b honlc_hn ]ihn_hn, ch]fo^cha 
][l\ibs^l[n_m (_mj_]c[ffs mn[l]b_m), jlin_chm, gch_l[fm, 
pcn[gchm, `[nns []c^m, afs]imc^_m, m[jihchm, [fe[fic^m, 
n[hhchm, ir[f[n_m, ][lin_h_m, [hnbi]s[hchm, [h^ 
\_n[]s[hchm (3). Tb_m_ ]igjioh^m jl_m_hn p[lciom 
jlij_lnc_m nb[n ]ihnlc\on_ ni nb_ jin_hnc[f oncfct[ncih [h^ 
[jjfc][ncih i` nb_m_ no\_lm. Sig_ l_m_[l]b b[m _rjfil_^ 
nb_ nb_l[j_onc] jlij_lnc_m [h^ jin_hnc[f [m miol]_m i` 

]b_gc][fm ch nb_ jb[lg[]_onc][f ch^omnls. Hiq_p_l, 
^_mjcn_ nb_m_ `ch^cham, nb_l_ cm [ f[]e i` oj^[n_^ l_m_[l]b 
[^^l_mmcha [alihigc] g[h[a_g_hn, giljbifiac][f 
jlij_lnc_m, [h^ nb_ ch`fo_h]_ i` ^cff_l_hn ]ih^cncihm ih nb_ 
jl_m_lp[ncih i` nb_m_ afi\[ffs mcahc`c][hn mj_]c_m. 

 Ti _hmol_ nb_ ]ihm_lp[ncih i` nb_m_ ]lijm, nb_ 
[alc]ofnol[f jli]_mm gomn \_ momn[ch[\f_ [h^ _]ihigc][ffs 
pc[\f_ `il jli^o]_lm. Tb_l_`il_, cn cm ]lo]c[f ni oh^_lmn[h^ 
nb_ ]ih^cncihm h_]_mm[ls `il nb_cl ijncg[f jli^o]ncih, 
nb_cl giljbifias, [h^ nb_ jin_hnc[f n_]bhifiac][f 
[jjfc][ncihm i` nb_m_ no\_lm. Tbcm l_pc_q [cgm ni jl_m_hn 
ch`ilg[ncih ih nb_ [alihigc] ]ih^cncihm [h^ 
g[h[a_g_hn jl[]nc]_m l_kocl_^ `il nb_m_ `iol ]lijm, 
_fo]c^[n_ biq no\_l giljbifias cgj[]nm nb_cl honlcncih[f 

jlij_lnc_m, [h^ _rjfil_ cnm jin_hnc[f [jjfc][ncihm ch p[lciom 
ch^omnlc_m. 

 

M[t_rc[ls [n^ M_tbo^s 

Bc\fcig_nlc]m cm _gjfis_^ ni ko[hnc`s [h^ ]b[l[]n_lct_ nb_ 

afi\[f m]c_hnc`c] l_m_[l]b ionjon, qcnb nb_ [cg i` [h[fstcha 
nb_ m]c_hnc`c] []ncpcns j_ln[chcha ni [ mj_]c`c] l_m_[l]b 
nijc]. 

 Tb_ jli]_^ol_m `iffiq_^ ch nbcm mno^s q_l_ \[m_^ 
ih nb_ PRISMA g_nbi^ifias (Pl_`_ll_^ R_jilncha In_gm `il 
Ssmn_g[nc] R_pc_qm [h^ M_n[-Ah[fsm_m). Tb_ g_nbi^ifias 
_h]igj[mm_^ `iol mn_jm, [m ^_jc]n_^ ch nb_ `fiq ^c[al[g 
(c^_hnc`c][ncih, m]l__hcha, m_f_]ncih, [h^ ch]fomcih), qbc]b 

q_l_ [^domn_^ ni mocn nb_ l_kocl_g_hnm i` nbcm l_pc_q. A 
m_[l]b q[m ]ih^o]n_^ ch nb_ m]c_hnc`c] ^[n[\[m_m: W_\ i` 
S]c_h]_ (WiS) [h^ S]ijom, omcha nb_ `iffiqcha m_[l]b 
_ko[ncih: *((([alihigs OR giljbifias) AND ("All[][]c[ 
r[hnbillbct[" OR "Or[fcm no\_lim[ Mifch[" OR 
"Tlij[_ifog no\_limog" OR "Uffo]om no\_limom" OR 
[ll[][]b[ OR "t[h[bilc[ \f[h][" OR "]_fci ]lciffi" OR c\c[ 
OR c\c[ OR i][ OR ]oc\[ OR g[mbo[ OR ]o\ci OR [ño OR 
cm[ño OR offo]i OR iffo]i OR lo\[ OR ncaocñi OR g_ffi]i 
OR iffo]i OR "j[j[ fcm[")))+. Tb_ ^[n[ i\n[ch_^ q_l_ nb_h 
jli]_mm_^ omcha nb_ S]cMAT (S]c_h]_ M[jjcha Ah[fsmcm 
Tiif) miftq[l_. 

 Tb_ chcnc[f l_mofnm q_l_ [h[fst_^ \s l_pc_qcha nb_ 
ncnf_m [h^ [\mnl[]nm. Alnc]f_m f[]echa [h [\mnl[]n il ch^_r 

q_l_ _r]fo^_^ `lig `olnb_l ]ihmc^_l[ncih, [h^ nb_ 
l_g[chcha [lnc]f_m oh^_lq_hn [ nbilioab l_[^cha. Aff 
[lnc]f_m l_f[n_^ ni [alihigc] g[h[a_g_hn [h^ no\_l 

giljbifias q_l_ ch]fo^_^ ch nbcm l_pc_q, qbcf_ nbim_ 
^__g_^ cll_f_p[hn il hin [fcah_^ qcnb nb_ l_m_[l]b 
i\d_]ncp_m q_l_ ^cm][l^_^. 

 

R_sult [n^ Dcs]usscon 

Morpboloay o` An^_[n tu\_rs 

To\_lm [l_ [ nsj_ i` oh^_lalioh^ ila[h, ]igjim_^ g[chfs 
i` ][l\ibs^l[n_m.. In ][h \_ mn_gm il liinm nb[n jl_m_hn [ 
j[l_h]bsg[nc] ncmmo_ ch qbc]b nb_ ]_ffm mnil_ q[n_l [h^ 
][l\ibs^l[n_m ch nb_ `ilg i` mn[l]b [h^ [l_ [ lc]b miol]_ i` 
honlc_hnm `il [hcg[f [h^ bog[h `ii^ (4). Tbim_ jli^o]_^ ch 
nb_ Ah^_[h l_acih \_fiha ni nbcm alioj, cn jl_m_hnm ^cff_l_hn 
]igjioh^m ch nb_cl mnlo]nol_, mo]b [m `lo]ni-

ifcaim[]]b[lc^_m (5,6), p[lciom ][lin_hic^m (6), ]b[hacha 
honlcncih[f p[fo_ []]il^cha ni p[lc_ns, fi][ncih, nsj_ i` micf 
[h^ [alc]ofnol[f g[h[a_g_hn ^olcha ]lij jli^o]ncih, [m 
q_ff [m giljbifias mch]_ cn b[m ^cff_l_hn mb[j_m, ]ifilm, [h^ 
mct_m, qbc]b [l_ ift_h l_f[n_^ ni nb_ nsj_ i` jlij[a[ncih, 
p[lc_ns, f[]e i` cgjlip_g_hn, nsj_ i` l_jli^o]ncih [h^ 
[^[jn[ncih ni _rnl_g_ ]ih^cncihm, mi nbcm ]lij cm ift_h 
]ih`om_^ qcnb _[]b inb_l \_][om_ cn b[m mcgcf[l jb_hinsj_m 
[]]il^cha ni cnm n[rihigs (7–9) (T[\f_ 1). 

 Tb_l_ [l_ ko[fcn[ncp_ ]b[l[]n_lcmnc]m nb[n ^cff_l_hnc[n_ 
nb_ ]ofncp[lm, mo]b [m nb_ ]ifil i` nb_ mn_gm, `fiq_lm, f_[p_m 
[h^ no\_lm (`f_mb, mech [h^ [jj_[l[h]_), [m q_ff [m nb_ 
^cmnlc\oncih i` nb_ j_^oh]f_m, qbc]b [l_ om_^ [m 
giljbifiac][f ^_m]lcjnilm. Tb_ mb[j_ i` nb_ no\_l cm [ 

^_n_lgch[hn qb_h ^_m]lc\cha nb_ a_hinsj_m i` nb_ no\_lm, 
\_cha [ ]lcn_lcih om_^ \s `[lg_lm `il nb_ m_f_]ncih, 
^_n_lgch[ncih [h^ c^_hnc`c][ncih i` p[lc_nc_m (10,11) (Fcaol_ 
1), mch]_ cn jl_m_hnm p[lc[ncihm ch cnm mb[j_ nb[n ][h \_ 
]sfch^lc][f, ipic^ il mjb_lc][f \_nq__h ]ofncp[lm [h^ mj_]c_m 
(6) (Fcaol_ 2). 

Arracacia xanthorrhiza 

A. xanthorrhiza \_fiham ni nb_ `[gcfs Ajc[]_[_ [h^ cm [h 
b_l\[]_iom jf[hn. Ajjlircg[n_fs 12 mj_]c_m i` nbcm a_hom 
[l_ ehiqh ch nb_ Ah^_[h l_acih, [h^ l_jilnm i` mj_]c_m `lig 
nbcm a_hom b[p_ \__h `ioh^ ch A`lc][ [h^ Slc L[he[. Tbcm ]lij 

][h l_[]b b_cabnm l[hacha `lig 0.5 g ni 1 g [h^ b[m [ 
]sfch^lc][f nlohe nb[n cm \l[h]b_^. In b[m oj ni 95 f_[`f_nm, 

qcnb [ ]_hnl[f oh^_lalioh^ mn_g [h^ m_p_l[f f[n_l[f mn_gm. 

Tb_ liinm i` nbcm jf[hn [l_ om_^ `il jlij[a[ncih [h^ [l_ [fmi 
nb_ _^c\f_ j[ln (12). A. xanthorrhiza cm ]b[l[]n_lct_^ \s cnm 
^_hm_ `ifc[a_, qcnb f_[p_m nb[n b[p_ gil_ nb[h nbl__ jchh[n_ 
f_[`f_nm. Tb_ f_[`f_nm [l_ ip[f-f[h]_if[n_ ch mb[j_, lioh^_^ 
[n nb_ \[m_, [h^ b[p_ mbiln j_ncif_m [h^ mb_[nbm. Tb_ `fiq_l 
i` nbcm jf[hn cm joljf_ [h^ al__h. Tb_ g[ch ila[h i` A. 
xanthorrhiza cm cnm ]sfch^lc][f liin, qbc]b ][h p[ls ch ]ifil 
\_nq__h qbcn_, s_ffiq, [h^ joljf_ ^_j_h^cha ih nb_ 
]ofncp[n_^ p[lc_ns. In cm qilnb hincha nb[n nbcm liin b[m 
honlcncih[f jlij_lnc_m [h^ ]ihn[chm gc]lihonlc_hnm mo]b [m 
Vcn[gch A, hc[]ch, ][f]cog, clih, [h^ cm [ lc]b miol]_ i` 
jifsjb_hifm (2,13).  
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Oxalis tuberosa 

In cm [h b_l\[]_iom, ^c]insf_^ihiom jf[hn, l_[]bcha [ 

b_cabn i` 0.80 g ni 1 g, qcnb mig_ ch]fch[ncih ch cnm m_]ih^ 
jb[m_ i` aliqnb. Inm mn_gm [l_ ]sfch^lc][f, [h^ ch mig_ 
][m_m, cn b[m ^cpcmcihm. In b[m nlc`ifc[n_ f_[p_m l_[]bcha ojni 
[ f_hanb  9 ]g. Tb_ ch`fil_m]_h]_ cm jl_m_hn  ch nb_ ojj_l 
j[ln i` nb_ mn_g qcnb  `iol ni  `cp_ `fiq_lm jimm_mmcha  i` 
s_ffiq j_n[fm qcnb mig_ joljf_ jcag_hn[ncihm, ]ih`ilg_^ 
\s n_h mn[g_hm. Tbcm jf[hn oh^_lai_m ]limm-jiffch[ncih. 
Tb_m_ no\_lm b[p_ [ mq__n n[mn_ [h^ [ `fiols ]ihmcmn_h]s, 
qcnb [ mgiinb n_rnol_, mig_ncg_m lioab, qcnb _ffcjmic^[f, 
]sfch^lc][f mb[j_m, qc^_hcha niq[l^m nb_ [j_r ch mig_ 
][m_m. Tb_ ]ifiol i` Or[fcm no\_lm ][h p[ls `lig s_ffiq 
(fcabn ni chn_hm_ nih_m), s_ffiq qcnb jche jcag_hnm, il[ha_, 
l_^, [h^, qcnb _r]_jncihm, qbcn_ ][h \_ `ioh^ (13–15). 

Tropaeolum tuberosum 

In cm [h b_l\[]_iom j_l_hhc[f jf[hn. In ][h aliq ojni [ 
b_cabn \_nq__h 0.20 [h^ 0.80 g, qcnb ]sfch^lc][f mn_gm 

nb[n [l_ 3 ni 4 gg nbc]e. Ih cnm `clmn jb[m_ i` ^_p_fijg_hn, 

cn b[m [h _l_]n mb[j_, \on ch nb_ g[nol_ mn[a_, cn n[e_m ih [ 
m_gc-jimnof[n_ mb[j_ (16). Tb_ f_[p_m b[p_ [ f[gch[n_^ 
[jj_[l[h]_, [l_ qc^_ (5-6 ]g), p_ls nbc]e, [h^ ^[le al__h 
ch ]ifiol, [h^ [l_ m_j[l[n_^ \s hi^_m (\_nq__h 1-8 ]g) 
[h^ b[p_ j_ncif_m qcnb f_hanbm p[lscha \_nq__h 2 [h^ 30 
]g. Ffiq_lcha i]]olm ih nb_ j_^oh]f_m (10-15 ]g), qbc]b 
[l_ a_h_l[ffs chn_hm_ l_^ ch ]ifiol. Inm no\_lm [l_ \_nq__h 
5 [h^ 15 ]g fiha, qcnb [h _fiha[n_^ ]ihic^[f mb[j_ [h^ 
p[lscha ^_al__m i` jcag_hn[ncih. Tb_ jofj cm ]iggihfs 
s_ffiq l_a[l^f_mm i` nb_ giljbinsj_, [h^ nb_ mech ]ifiol 
][h p[ls `lig cpils qbcn_ ni ^[le joljf_, `lig s_ffiq ni 
il[ha_, [h^ ^cff_l_hn mb[^_m i` joljf_. Inm n_rnol_ cm m[h^s 
(13,17,18). 

Fcaur_ 1. PRISMA g_nbi^ifias [^[jn_^ `il nbcm j[j_l. 

Fcaur_ 2. V[lc[ncih ch no\_l mb[j_ A) All[][]b[ B) O][ C) M[mbo[ 
[h^ D) Uffo]im. 

N[m_ o` tb_ 
Pl[nt 

G_oar[pbc][l 
^cstrc\utcon 

Common n[m_ 
(m_ntcon tb_ l[nau[a_ 

[lso) 
S]c_ntc`c] N[m_ 

Num\_r o` 
sp_]c_s 

_n]ount_r_^ cn 
Soutb Am_rc][/

An^_s 

F[mcly R_`_r_n]_ 

All[][]b[ 
Bl[mcf, Cifig\c[, 
E]o[^il, P_lú s 

Bifcpc[ 

Ehafcmb h[g_: 
All[][]b[ (]iggih), 

P_lopc[h C[llin, 
P_lopc[h P[lmhcj, Wbcn_ 

C[llin 
  

Sj[hcmb h[g_m: 
All[][]b[, Z[h[bilc[ 
\f[h][ s Ajci ]lciffi 

Arracacia 
xanthorrhiza 

B[h]lift 
30 mj_]c_m Ajc[]_[_ 

  
(46, 47) 

O][ 

P_lú, E]o[^il, 
Bifcpc[, Mérc]i, 

V_h_to_f[, Cifig\c[ 
s No_p[ Z_f[h^[ 

Sj[hcmb h[g_: O][, 
]oc\[, koc\[, c\c[ 

Oxalis 
tuberosa 

Mifch[ 
50 Or[fc^[]_[_ (11) 

M[mbo[ 

P_lo, Bifcpc[, 
E]o[^il, V_h_to_f[, 
Cifig\c[,  M_rc]i, 

N_q Z_[f[h^, C[h[^[, 
, Uhcn_^ Sn[n_m [h^ 

Ehaf[h^ 
  

Sj[hcmb h[g_: cm[;o, 
]o\ci, [ño, g[mq[ 

Tropaeolu 
tuberosu
m Ruíz & 

Pavón 

97 l_jiln_^ 
Tlij[_if[]_

[_ (48, 49, 35) 

Uffo]i 

Ala_hnch[, Bifcpc[, 
Cbcf_, Cifig\c[, 

E]o[^il, P_lo, [h^ 
V_h_to_f[ 

Sj[hcmb h[g_: iffo]i, 
offoeo, g_ffi]i, ]bcao[, 
lo\[, j[j[ fcm[ i fcm[m, 

offog[, [h^ offo][ 

Ullucus 
tuberosus 

Caldas 
50–70 B[m_ff[]_[_ (35) 

T[\l_ 1. G_ial[jbc][f ^cmnlc\oncih i` no\_lm mj_]c_m. 
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Ullucus tuberosus 

In cm [h b_l\[]_iom jf[hn qcnb mn_gm nb[n ][h \_ [_lc[f  il 

]l__jcha, qcnb [h [jjlircg[n_ f_hanb \_nq__h 40 ]g ni  1 
g. Tb_ jf[hn ][h n[e_ nb_ `ilg i` [ pch_ il \omb, qcnb nbl__ 
_^a_m, [h^ _rbc\cnm ^cp_lmcns ch cnm ]ifilcha, l[hacha `lig 
fcabn al__h ni joljf_ il [ ]ig\ch[ncih i` \inb, [m q_ff [m 
_hncl_fs s_ffiq. Tb_ mn[l-mb[j_^ `fiq_lm _g_la_ `lig nb_ 
[rcfm i` nb_ [_lc[f mn_gm, [fnbioab `locn jli^o]ncih cm l[l_. 
Tb_ no\_lm [fmi p[ls ch mb[j_, qbc]b ][h \_ ]sfch^lc][f, 
ipic^, il mjb_lc][f, [h^ nb_s b[p_ [ nbch [h^ mift mech 
f[s_l. A^^cncih[ffs, nb_ no\_lm ]ig_ ch ^cff_l_hn ]ifilm mo]b 
[m qbcn_, s_ffiq (qcnb l_^ mjinm ih i]][mcih), jche, il[ha_, 
g[a_hn[, il l_^. Tb_ honlcncih[f p[fo_ i` nb_ no\_lm p[lc_m 
^_j_h^cha ih nb_ ]ofncp[n_^ p[lc_ns. Tb_m_ no\_lm [l_ 
jli^o]_^ oh^_lalioh^ (14). 

Aaronomc] m[n[a_m_nt o` `our An^_[n tu\_rs 

Tb_ [alc]ofnol[f jli^o]ncih ch nb_ Ah^_[h l_acih ^cmjf[sm 
[ l_g[le[\f_ ^cp_lmcns ch`fo_h]_^ \s p[lciom `[]nilm. Tb_m_ 
`[]nilm ch]fo^_ micf ]ih^cncihm, mohfcabn _rjimol_, 
n_gj_l[nol_ p[lc[ncihm, bogc^cns, [fncno^_, p_a_n[ncih, 
]lij nsj_m, p[lc_nc_m, [h^ [mmi]c[n_^ jl[]nc]_m, qbc]b 
]ihnlc\on_ ni p[lc[ncihm ch jli^o]ncih f_p_fm (19). 

A]]il^cha ni T[jc['m l_jiln ch 1995, nb_ [ali_]ifiac][f 
tih_m i\m_lp_^ ch nb_ l_acih _h]igj[mm g[lcncg_ [h^ 
`fopc[f [l_[m, [lc^ [h^ m_gc-[lc^ l_acihm, m_gc-bogc^ 
tih_m, [l_[m jlih_ ni `limn, [h^ j[mnol_m `il fcp_mni]e. 
Tb_m_ ^cmnch]ncihm m_n cn [j[ln `lig inb_l ]iohnlc_m ch nb_ 
Ah^_[h l_acih (19). Cihm_ko_hnfs, nb_ ]ih^cncihm [ffiq `il 
s_[l-lioh^ jli^o]ncih i` gimn no\_lm, qcnb nb_ bcab_mn 
ionjon i]]ollcha ^olcha nb_ l[chs m_[mih `lig Ajlcf ni 
S_jn_g\_l. Hiq_p_l, jli^o]ncih f_p_fm `fo]no[n_ 

^_j_h^cha ih m__^ nsj_m, no\_l p[lc_nc_m, [h^ nb_ mj_]c`c] 
]lij _mn[\fcmbg_hn ]ih^cncihm (21–23) (T[\f_ 2). 

 Arracacia xanthorrhiza, ]iggihfs `ioh^ ch 
V_h_to_f[, mionb_lh Bifcpc[, [h^ hilnb_lh E]o[^il, 
_rbc\cnm _r]_ff_hn [^[jn[\cfcns ni ^cp_lm_ micf [h^ 

n_gj_l[nol_ ]ih^cncihm, ch]fo^cha nlijc][f, giohn[chiom, 
[h^ `limn-jlih_ l_acihm. Afnbioab nb_ ijncg[f [fncno^_ `il 
]ofncp[ncih cm \_nq__h 1500 [h^ 3000 g_n_lm, nb_ mj_]c`c] 

[fncno^_ l_kocl_g_hnm g[s p[ls []limm ^cff_l_hn 
jli^o]ncih fi][ncihm. Fil chmn[h]_, ch Cifig\c[, cn nblcp_m 
[n [fncno^_m i` 1800-2500 g_n_lm; ch Bl[tcf, 1000-2000 
g_n_lm; ch P_lo, 1200-3200 g_n_lm; ch E]o[^il, 300-1500 
g_n_lm; ch Bifcpc[, 1000-3500 g_n_lm; [h^ ch V_h_to_f[, 
1200-3200 g_n_lm (24). A. xanthorrhiza ][h qcnbmn[h^ 
n_gj_l[nol_m l[hacha `lig 15 ni 20 °C, [h^ cn b[m \__h 
l_jiln_^ ni nif_l[n_ _p_h fiq_l n_gj_l[nol_m (25). In 
nblcp_m ch q_ff-^l[ch_^ micfm qcnb bcab ila[hc] g[nn_l 
]ihn_hn [h^ [ jH l[ha_ i` 5-6 (24). Pf[hncha ^_hmcnc_m 
nsjc][ffs chpifp_ [ mj[]cha i` 0.6 ni 0.8 g_n_lm \_nq__h 
jf[hnm [h^ 70 ]g \_nq__h liqm, qcnb [ jf[hncha ^_jnb i` 1 
il 2 ]g. Tb_ jli^o]ncih ]s]f_ f[mnm `lig nq_fp_ ni mcrn__h 
gihnbm. Plij[a[ncih i` nbcm ]lij cm ]iggihfs ^ih_ omcha 

nb_ ]ifchim (ojj_l j[ln i` nb_ liin), mn_gm, il i]][mcih[ffs 
nblioab ]ifchim mo\mncnoncih (l_jf[hncha). Tb_ ]ofncp[ncih 
jli]_mm chpifp_m []ncpcnc_m mo]b [m q__^cha, mjl[scha, [h^ 
`_lncfct[ncih. Oh [p_l[a_, 62.5 ea i` no\_lm [l_ jf[hn_^ j_l 
b_]n[l_ (25). All[][]b[ m__^fcham [l_ ift_h chn_l]lijj_^ 
qcnb inb_l ]lijm fce_ ]ilh, \_[hm, ]iff__, [h^ \[h[h[m, 

m_lpcha [m [ ^o[f-joljim_ mnl[n_as nb[n \_h_`cnm nb_ 
jli^o]_l (24). 

 Oxalis tuberosa , ih_ i` nb_ q_ff-ehiqh Ah^_[h 
no\_lm, cm ]ofncp[n_^ \_nq__h 2800 ni  4000 g_n_lm [\ip_ 
m_[ f_p_f (g[mf) ch mfcabnfs []c^c] micfm qcnb [ jH l[hacha 
`lig 5.3 ni 7.8. Tb_ ijncg[f n_gj_l[nol_ l[ha_ `il nbcm 
]lij cm \_nq__h 7 [h^ 10 °C, [m n_gj_l[nol_m _r]__^cha 28 
°C ][h b[lg nb_ jf[hn. In _rbc\cnm l_mcmn[h]_ ni 

jbsnim[hcn[ls jli\f_gm [h^ j_mnm, [h^ cn l_[^cfs [^[jnm ni 
p[lciom _hpclihg_hnm. Plij[a[ncih cm []bc_p_^ nblioab 
no\_lm il m__^m, ]ihnlc\oncha ni [ qc^_ ^cp_lmcns ch ]ifil 
[h^ mb[j_(11). Tb_ O][ ]lij sc_f^m [l_ bcab [h^ ift_h 
l_kocl_ mojjf_g_hn[ls `_lncfct[ncih. Ciggihfs, nb_ 80-160
-80 `ilgof[ cm [jjfc_^, [fiha qcnb `ifc[l mjl[scha i` 

Tu\_r 

Sowcn
a 

[ltctu
^_ 

(m[sl) 

Optcm
um 

t_mp_
r[tur_ 

(°C) 

Typ_ o` socl 
Optcm um 

pH 
Annu[l 

pr_]cpct[tcon 
Sowcna 
^_nscty 

Pro^u]t
con        tcm_ 

In 
Montbs 

Yc_l^ ka 
b[-1 

R_`_r_n
]_ 

Arracacia 
xanthorrhiza 

1500- 
3000 

  
15-20 

S[h^s, m[h^s 
fi[g micfm, qcnb  

al_[n ^_jnb, bcab 
^l[ch[a_ ][j[]cns 

[h^ [\oh^[hn 
ila[hc] g[nn_l 

]ihn_hn. 

5-6 777.8 gg 
50,000- 
125,000 

jf[hnm b[-1 
8 ni 12 

2000 [ 
10.000 

(1,5, 
56,57) 

Oxalis 
tuberosa 

2800- 
4000 

  
4-17 

D[le- ]ifiol_^ 
micfm, qcnb 

[\oh^[hn ila[hc] 
g[nn_l ]ihn_hn 
[h^ mfcabnfs []c^ 

micfm 

5.3-7.8 
570 gg ni 
2,150 gg 

25,000 ni 
50,000 

jf[hnm b[-1 
6 ni7 

5080 [ 
5223 

(22,  
59-60). 

Tropaeolum 
tuberosum 

2400- 
4300 

15-22 S[h^s fi[g micfm 5.3-7.5 600-1,200 
Mg 

>30,000 
jf[hnm b[-1 

6 ni 9 7000 [ 
7500 

(60, 61, 
3, 11,46, 

Ullucus 
tuberosus 

1800- 
3800 

  
11-13 

Li[gs, fcabn [h^  
fiim_ micfm, qcnb [ 
jfioabcha ^_jnb 

al_[n_l nb[h 
0.30g, lc]b ch O 
[h^    qcnb aii^ 

q[n_l l_n_hncih 
][j[]cns. 

5.5-6.5 857 gg 
35,700 

[h^ 41,600 
jf[hnm b[-1 

4- n i  12 
2000 [ 
10.000 

(44,17). 

T[\l_ 2. Aalihigc] ]b[l[]n_lcmnc]m `il Ah^_[h no\_lm 
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`_lncfct_l _p_ls 15 ^[sm [n gimn. Tb_ ]lij cm _mn[\fcmb_^ 
qcnb liq mj[]cha i` 70-75 ]g [h^ jf[hn mj[]cha i` 20-25 
]g. Siqcha l_kocl_m oj ni 750 ea/b[ i` m__^ (7,21,25). 

 M[mbo[ (Tropaeolum tuberosum), ehiqh [m Co\ci 
ch Cifig\c[, M[mbo[ ch P_lo [h^ E]o[^il, [h^ Año il 
cm[ñi ch Bifcpc[ (10), nblcp_m [n [fncno^_m l[hacha `lig 2400 
ni 4300 g[mf. In cm nsjc][ffs ]ofncp[n_^ ch [mmi]c[ncih qcnb 
inb_l no\_lm fce_ O][ (Oxalis tuberosa), Uffo]i (Ullucus 
tuberosus), [h^ jin[ni (Solanum tuberosum) (26). M[mbo[ 
][h _h^ol_ fiq n_gj_l[nol_m [h^ jiil micf ]ih^cncihm 
qcnbion nb_ h__^ `il chila[hc] [ali]b_gc][fm mo]b [m 
`_lncfct_lm [h^ j_mnc]c^_m. Ih `[]n, cnm sc_f^ ][h \_ nqc]_ [m 
bcab [m nb[n i` jin[ni_m. In l_kocl_m []c^c] micfm qcnb [ jH 
l[ha_ i` 5 ni 6, [fnbioab cn b[m \__h l_jiln_^ ni nif_l[n_ 
jH f_p_fm \_nq__h 5.3 [h^ 7.5. Tb_ ]ofncp[ncih ]s]f_ p[lc_m 
\_nq__h 6 ni 9 gihnbm (27,28). Do_ ni cnm mnliha l_mcmn[h]_ 
ni chm_]nm [h^ j_mnm, j_mnc]c^_m [l_ hin h_]_mm[ls `il cnm 

]ofncp[ncih (15). F_lncfct[ncih chpifp_m nb_ om_ i` [ `ilgof[ 
qcnb [ l[nci i` 20-400-20. Pf[hn mj[]cha l[ha_m \_nq__h 15 
[h^ 20 ]g, [h^ miqcha cm nsjc][ffs ^ih_ `lig O]ni\_l ni 
Nip_g\_l, omcha oj ni 1300 ea/b[ i` m__^ (22). 

 Ullucus tuberosus, ]iggihfs l_`_ll_^ ni [m Uffo]i, 

jimm_mm_m p[lciom h[g_m ^_j_h^cha ih nb_ ]iohnls [h^ 
mj_]c`c] ]ofncp[ncih fi][ncih (29). In cm ]ofncp[n_^ qcnbch nb_ 
[fncno^_ l[ha_ i` 2800 ni 3800 g[mf, [fnbioab nb_l_ b[p_ 
\__h l_jilnm i` cnm [\cfcns ni qcnbmn[h^ fiq_l [fncno^_m. Tb_ 
_mn[\fcmbg_hn i` nbcm ]lij chpifp_m jfiqcha [h^ `olliqcha, 
qcnb [ ^cmn[h]_ i` [jjlircg[n_fs 0.80 g \_nq__h liqm [h^ 
oj ni 0.50 g \_nq__h jf[hnm. Tsjc][ffs, 2 ni 3 no\_lm [l_ 
miqh [n [ ^_jnb i` 3 ni 6 ]g, l_koclcha [h [p_l[a_ i` 560 
ea/b[ `il jf[hncha. Tb_ m_f_]ncih i` f[la_ no\_lm `il 

mjlioncha [h^ al__hcha cm ][llc_^ ion `lig O]ni\_l ni 
D_]_g\_l, _rn_h^cha ohncf M[l]b ^_j_h^cha ih cllca[ncih 
[p[cf[\cfcns (30,31). Tb_ l_]igg_h^_^ `_lncfct[ncih `ilgof[ 
`il nbcm ]lij cm 50-75-30 (F_lncfct_l `ilgof[ncih), qcnb b[f` i` 
nb_ `_lncfct[ncih [jjfc_^ [n nb_ ncg_ i` miqcha [h^ nb_ 
l_g[chcha jilncih \_nq__h 60 [h^ 90 ^[sm f[n_l (31). 

 Cofnol[f jl[]nc]_m [l_ _mm_hnc[f `il Ah^_[h no\_lm 
[h^ ch]fo^_ l_aof[l q__^cha _p_ls 30 ni 60 ^[sm, [m q_ff [m 
nqi bcffcha ij_l[ncihm \_nq__h 80 [h^ 120 ^[sm. Clij 
lin[ncihm [l_ ]iggihfs _gjfis_^ ni g[chn[ch micf b_[fnb 
[h^ []n [m [ `ilg i` \cifiac][f ]ihnlif [a[chmn j[nbia_hm, 
nb_l_\s l_^o]cha nb_ l_fc[h]_ ih chila[hc] `_lncfct_lm. P_mnm 
]iggihfs `ioh^ ch nb_m_ ]lijm ch]fo^_ Agrotis mj., 
Copitarsia turbata, Cutzo baroteus mjj, Fusarium mjj, 

Alternaria mjj, [h^ Cladosporium mjj. (30). 

P_st [n^ p[tboa_n ]ontrol str[t_ac_s 

Alternaria mjj: Tbcm `oha[f ^cm_[m_ nsjc][ffs i]]olm ^olcha 

nb_ nl[hmcncih `lig ^lioabn ni `limn, [ff_]ncha p[lciom j[lnm 
i` nb_ jf[hn, ch]fo^cha f_[p_m, mn_gm, [h^ no\_lm, ][omcha 
mjinm. Ti ]ig\[n nbcm `ohaom, ]lij lin[ncihm [l_ 
cgjf_g_hn_^, _hmolcha [^_ko[n_ gch_l[f honlcncih, [h^ 
_gjfischa `ohac]c^_m jl_p_hncp_fs (32).  

Agrotis mj: Tb_m_ chm_]nm ]on [h^ mfc]_ nb_ mn_gm [h^ liin 
]iff[l, f_[^cha ni ^[g[a_ [h^ _rjimcha nb_ ]lij ni `ohac. 
Cihnlif g_[mol_m chpifp_ nb_ om_ i` j_mnc]c^_m mo]b [m 
S_pch, Eh^imof`[h, Eh^lch, Tbci^[h, [m q_ff [m cllca[ncih 
g[h[a_g_hn (32). 

Copitarsia turbata: Tbcm j_mn `__^m ih [_lc[f mn_gm, 
jlcg[lcfs [nn[]echa sioha jf[hnm, [h^ n_h^m ni [\[h^ih 
nb_ ]lij [m `ifc[a_ ^cgchcmb_m. Cihnlif g_nbi^m ch]fo^_ 
bcabfs nirc] chm_]nc]c^_m fce_ C[l\i`ol[h, M_nb[gc^ijbim, 

[h^ Af^c][l\, [m q_ff [m [^domng_hnm ch jf[hncha ncg_m, 
bcffcha `l_ko_h]s, [h^ _[lfs b[lp_mncha (33). 

Fusarium mjj: Tbcm `ohaom l_g[chm ch nb_ mjil_ mn[a_ ih 
m__^m [h^ ch nb_ micf. In [nn[]em jf[hnm ^olcha a_lgch[ncih 
[h^ nblcp_m ch n_gj_l[nol_m \_fiq 10°C, ][omcha qcfncha 

[h^ linncha i` no\_lm. Cihnlif g_[mol_m chpifp_ nb_ om_ i` 
^cmch`_]n_^ m__^m, jl_p_hncha g_]b[hc][f ^[g[a_ ni nb_ 
jf[hn, [h^ cgjf_g_hncha ]lij lin[ncih (32). 

Tb_ Scanc`c][n]_ o` An^_[n Tu\_rs [n^ Cultcv[tcon 
Prosp_]ts 

Ah^_[h no\_lm jf[s [ ]lo]c[f mi]ci-_]ihigc] lif_ [m nb_s 
jlipc^_ _]ihigc] mojjiln `il g[hs ch^cpc^o[fm ch nb_ 
l_acih. Tb_s [l_ [h chn_al[f j[ln i` nb_ mn[jf_ ^c_n ch nb_ 
]iggohcnc_m qb_l_ nb_s ilcach[n_ [h^ [l_ ]iggihfs 

]ihmog_^ ch miojm, m[f[^m, il mcgjfs ]iie_^. Nin[\fs, 
nb_s bif^ al_[n cgjiln[h]_ [fihamc^_ jin[ni_m, O. 
tuberosa Mif, U. tuberosus, [h^ T. tuberosum (34,35). Ih 
n_lgm i` honlcncih[f p[fo_, Ah^_[h no\_lm [l_ l_]iahct_^ 
`il nb_cl lc]bh_mm ch p[lciom honlc_hnm, ch]fo^cha 
][l\ibs^l[n_m, qcnb mn[l]b \_cha nb_ jl_^igch[hn 
]igjioh^. Tb_m_ [l_ [fmi bcab ch `c\_l, jlin_chm, gch_l[fm, 
[h^ ]_ln[ch pcn[gchm (34,36) (T[\f_ 3). R_m_[l]b ]ih^o]n_^ 
mi `[l ch^c][n_m nb[n nb_ mn[l]b_m `ioh^ ch nb_m_ no\_lm 
_rbc\cn bcab ^ca_mnc\cfcns ([lioh^ 90%), mbiq][mcha 
mcahc`c][hn jin_hnc[f `il ch^omnlc[f [jjfc][ncihm ^o_ ni nb_cl 
honlcncih[f [h^ nl[hm`ilg[ncp_ ]b[l[]n_lcmnc]m, fiq 
jli^o]ncih ]imnm, gchcg[f [ali]b_gc][f om[a_, [h^ nb_ 
[\cfcns ni \_ oncfct_^ `il ^o[f joljim_m. Tb_ [nnlc\on_m 

g[e_ nb_g [jj_[fcha `il ]b_gc][f, jb[lg[]_onc][f, [h^ 
`ii^-l_f[n_^ [jjfc][ncihm (8,22,37). Folnb_lgil_, nb_cl 

Tu\_r 

Cont_nt 
o` 

Mocstur_
% 

Cont_nt 
o` 

Prot_cn% 

Cont_n
t o` 

lcpc^s 
% 

C[r\obc^r[t_ 
% 

Cont_nt 
o` `c\r_ 

% 

Cont_nt 
o` % 

Mcn_r[ls Vct[mcns R_`_r_n]_s 

Arracacia 
xanthorrhiza 

- 0.7% 0.5% 86% 1.1 % 15% 
C[f]cog 

  

Vcn[gch A 

Nc[]ch 
(41,42) 

Oxalis 
tuberosa 14% 0.52% 0.15% 90.5% - 0.24% 

C[f]cog 

Ilih 
- (7,35,43) 

Tropaeolum 
tuberosum - 4.2% 1.1% 78% 6.8% 0.6%   Vcn[gch C (22,41) 

Ullucus 
tuberosus 

7.8% 8.5 % 0.1% 64.96% 1.4% -   Vcn[gch C (6,35,39,44,45) 

T[\l_ 3. Nonlcncih[f ]b[l[]n_lcmnc]m i` no\_lm 
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mnlo]nol_ ]ihn[chm [ mo\mn[hnc[f [giohn i` 
`lo]niifcaim[]]b[lc^_m qcnb jl_\cinc] []ncpcns (5). Ah^_[h 
no\_lm [l_ [ lc]b miol]_ i` ][lin_hic^m, jb_hifc] []c^m, 

[hnbi]s[hchm (mo]b [m g[fpc^ch 3-O-afo]imc^_ [h^ 3,5-O-
^cafo]imc^_), j_nohc^ch, j_ihc^ch, ^_fjbchc^ch (gihi- [h^/
il ^cafs]imc^_m) (38), \_n[f[chm (mo]b [m \_n[hc^ch- [h^ 
cmi\_n[hc^ch-5-O-(4'-O-g[fihsf-β-afo]imc^_)) (39), pcn[gch 
C, [h^ b[p_ \__h `ioh^ ni jimm_mm [hnc-ch`f[gg[nils 
jlij_lnc_m (6). A^^cncih[ffs, afo]imchif[n_m b[p_ \__h 
c^_hnc`c_^, [h^ l_m_[l]b ch^c][n_m nb_cl [hnc`oha[f, 
[hnc\[]n_lc[f, [hncirc^[hn, [h^ [hnc][l]chia_hc] jlij_lnc_m 
(35,40). 

 Coll_hnfs, nb_m_ no\_lm [l_ ]ofncp[n_^ omcha 
]ihp_hncih[f mg[ff-m][f_ jli^o]ncih msmn_gm [h^ oh^_l 
lomnc] ]ih^cncihm. Hiq_p_l, cn cm cgj_l[ncp_ ni jligin_ nb_ 
^_p_fijg_hn i` h_q `ii^ jli^o]nm [h^ _hmol_ nb_ 
momn[ch[\cfcns i` ]iggohcnc_m nb[n l_fs ih nb_m_ ^c_n[ls 

nl[^cncihm (34). Ti b[lh_mm nb_ honlcncih[f [h^ n_]bhi-
`oh]ncih[f jlij_lnc_m i` Ah^_[h no\_lm [h^ f_p_l[a_ nb_cl 
\cifiac][f jin_hnc[f, cn cm ]lo]c[f ni _rjfil_ [fn_lh[ncp_ 
[jjli[]b_m `il nb_cl jli^o]ncih, [jjfc][ncih, [h^ 
]igg_l]c[fct[ncih. Tbcm ch]fo^_m oncfctcha nb_g ch nb_ 

^_p_fijg_hn i` `oh]ncih[f jli^o]nm, nb_l_\s iff_lcha 
_]ihigc] \_h_`cnm ni jli^o]_lm ch nb_ Ah^_[h l_acih 
(22,37). 

 

Con]luscon 

Tb_ ^cp_lmcns i` Ah^_[h no\_lm, mo]b [m Arracacia 
xanthorrhiza, Oxalis tuberosa, Tropaeolum tuberosum, [h^ 
Ullucus tuberosus, jl_m_hnm mcahc`c][hn p[lc[ncihm ch nb_cl 

honlcncih[f ]igjimcncih, giljbifiac][f ]b[l[]n_lcmnc]m, 
[h^ [^[jn[\cfcns ni ^cff_l_hn [ali-_]ifiac][f ]ih^cncihm. 
F[]nilm mo]b [m p[lc_ns, fi][ncih, micf nsj_, [h^ [alc]ofnol[f 
g[h[a_g_hn jl[]nc]_m ch`fo_h]_ nb_cl honlcncih[f p[fo_, 
jb_hinsjc] nl[cnm, [h^ ip_l[ff ]lij jli^o]ncpcns. 

 Tb_ ]ofncp[ncih i` Ah^_[h no\_lm ch nb_ Ah^_[h 
l_acih l_kocl_m mj_]c`c] [alihigc] g[h[a_g_hn jl[]nc]_m 
n[cfil_^ ni _[]b no\_l mj_]c_m. F[]nilm mo]b [m [fncno^_, 

n_gj_l[nol_, micf jH, jf[hncha ^_hmcns, `_lncfct[ncih, [h^ 
]lij lin[ncih jf[s ]lo]c[f lif_m ch ijncgctcha no\_l sc_f^ 
[h^ ko[fcns. A^^cncih[ffs, _ff_]ncp_ j_mn [h^ j[nbia_h 

]ihnlif mnl[n_ac_m, ch]fo^cha ]lij lin[ncihm, jlij_l gch_l[f 
honlcncih, [h^ do^c]ciom om_ i` j_mnc]c^_m, [l_ _mm_hnc[f `il 

gchcgctcha sc_f^ fimm_m ][om_^ \s ^cm_[m_m [h^ j_mnm. 
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Tb_ [onbilm [l_ al[n_`of ni nb_ Uhcp_lmc^[^ Aonóhig[ ^_ 
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