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A\mnl[]n 

Cihp_lncha p_a_n[\f_, `locn, `ii^, `cmb iff[f [h^ mf[oabn_lbiom_ q[mn_ nb[n 

\_]ig_ [ jli\f_g `il nb_ ]iggohcns ch nb_ ol\[h [l_[m chni om_`of jf[hn 

`_lncfct_l cm nb_ mifoncih. Tbcm mno^s [cgm ni ^_n_lgch_ (1) nb_ jin_hnc[f i` ol-

\[h ila[hc] q[mn_ chni fckoc^ ila[hc] `_lncfct_l [h^ (2) nb_ _ff_]ncp_h_mm i` 

fckoc^ ila[hc] `_lncfct_l (LOF) ch ch]l_[mcha nb_ aliqnb [h^ sc_f^ i` p_a_n[\f_ 

]lijm ch ol\[h `[lgcha msmn_gm. Tb_ mno^s om_^ R[h^igct_^ Bfi]e D_mcah 

(RBD) qcnb mig_ nl_[ng_hnm P0 (]ihnlif) [h^ P1 (LOF qcnb 6 nsj_m i` q[mn_) 

]ihmcmncha i` P2 (p_a_n[\f_ q[mn_), P3 (`locn q[mn_), P4 (mjlionm q[mn_), P5 

(`ii^ q[mn_), P6 (][n`cmb q[mn_) [h^ P7 (\fii^ q[mn_). Tb_ nl_[ng_hn q[m 

l_j_[n_^ 3 ncg_m `il [ nin[f i` 28 _rj_lcg_hn[f ohcnm. Tb_ nbl__ p_a_n[\f_ 

jf[hnm; _aajf[hn, Bie Cbis [h^ gomn[l^, q_l_ om_^ ch nb_ _rj_lcg_hn. Tb_ 

mno^s `ioh^ nb[n fckoc^ ila[hc] `_lncfct_lm `lig p_a_n[\f_m, `locn, mjlion, `ii^, 

`cmb, \fii^ q[mn_ [h^ gcr_^ q[mn_ [ff ]ihn[ch ila[hc] g[nn_l, p[lscha 

[giohnm i` hcnlia_h (N), jbimjbilom (P), jin[mmcog (K), ][l\ih (C), g[ah_mc-

og (Ma), ][f]cog (C[), ]ijj_l (Co), tch] (Zh), clih (F_) [h^ bogc] []c^. Aff 

fckoc^ ila[hc] `_lncfct_l nl_[ng_hnm ch]l_[m_^ _aajf[hn [h^ Bie Cbis p_a_n[-

\f_ aliqnb [h^ sc_f^; biq_p_l, nb_ nsj_ i` ila[hc] q[mn_ om_^ [m [ l[q g[n_-

lc[f `il LOF ^c^ hin [ff_]n aliqnb \on _aajf[hn [h^ Bie Cbis sc_f^. LOF `lig 

\fii^ q[mn_ (P7) [h^ `cmb q[mn_ (P6) b[m bcab_l g_[mol_^ honlc_hnm [h^ sc_f^ 

`lig _aajf[hn, Bie Cbis [h^ gomn[l^ p_a_n[\f_m nb[h inb_l nl_[ng_hnm .  

 

K_sqil^m  

Lckoc^ ila[hc] `_lncfct_l, ol\[h ila[hc] q[mn_, ol\[h [alc]ofnol_, _aajf[hn, 

\ie ]bis, gomn[l^ 

 

Ihnli^o]ncih 

Ul\[h ila[hc] mifc^ q[mn_ b[m nb_ jin_hnc[f ni \_ ]ihp_ln_^ chni ila[hc] `_l-

ncfct_l ni jl_p_hn []]ogof[ncih ch f[h^`cffm [h^ l_^o]_ nb_ _hpclihg_hn[f 

cgj[]n i` a[m [h^ f_[]b[n_ `ilg[ncih (1). R_]s]fcha ol\[h ila[hc] q[mn_ chni 

ila[hc] `_lncfct_l `il ol\[h ]lijm jlip_m honlc_hn ]cl]of[ncih `il momn[ch[\f_ 

`ii^ jli^o]ncih (2). Cigjimncha ila[hc] q[mn_, lc]b ch _mm_hnc[f honlc_hnm `il 

jf[hn aliqnb [h^ b_[fnb, ][h jli^o]_ fckoc^ ila[hc] `_lncfct_l (3). Ola[hc] 

q[mn_ cm hi fiha_l [ \ol^_h \on b[m _]ihigc] p[fo_ nb[n ][h a_h_l[n_ [^^c-

ncih[f ch]ig_ `il nb_ ]iggohcns (4). Uncfctcha ol\[h ila[hc] q[mn_ [m [ aliq-

cha g_^cog `il p_a_n[\f_m ch liiftij `[lgcha msmn_gm l_mofnm ch [ bcab_l 

sc_f^ nb[h `[lgcha ih f[h^ (5). Ul\[h ila[hc] q[mn_ cm jli]_mm_^ chni \cia[m 

`o_f, _f_]nlc][f _h_las, \f[]e mif^c_l `fs (BSF) f[lp[_ [h^ ]igjimn, [ff i` qbc]b 

b[p_ _hilgiom _]ihigc] p[fo_ [h^ gomn \_ []]iohn_^ `il qb_h g[echa 

^_]cmcihm il `ilgof[ncha ol\[h q[mn_ g[h[a_g_hn jifc]c_m ni _hmol_ mom-

n[ch[\f_ ol\[h m[hcn[ncih [h^ jo\fc] b_[fnb (6, 7). 

 

PLANT SCIENCE TODAY 
ISSN 2348-1900 (ihfch_) 
Vif r(r):  rr–rr 
bnnjm://^ic.ila/10.14719/jmn.2028 

HORIZON  
_-Po\fcmbcha Glioj 

Uncfct[ncih i` ol\[h q[mn_ [m fckoc^ ila[hc] `_lncfct_l ̀ il p_a_n[\f_ 
]lijm ch ol\[h `[lgcha msmn_g     
Dqc H[ls[hn[1*, T[noe Tidc\[nom S[’[^[b1, Mi]b[g[^ Tbibclih1 & Fohaec Slc R_d_ec2 

1 F[]ofns i` Aalc]ofnol_ Uhcp_lmcn[m Wcd[s[ Komog[ Sol[\[s[, Sol[\[s[ 60225, Ih^ih_mc[ 
2 F[]ofns i` Ehach__lcha Uhcp_lmcn[m Wcd[s[ Komog[ Sol[\[s[, Sol[\[s[ 60225, Ih^ih_mc[ 
 
 
*Eg[cf:^qc_b[ls[hn[@oqem.[].c^       

RESEARCH ARTICLE 

http://horizonepublishing.com/journals/index.php/PST/open_access_policy
https://horizonepublishing.com/journals/index.php/PST/open_access_policy
https://horizonepublishing.com/journals/index.php/PST/open_access_policy
https://horizonepublishing.com/journals/index.php/PST/indexing_abstracting
https://horizonepublishing.com/journals/index.php/PST/indexing_abstracting
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.14719/pst.1926
http://horizonepublishing.com/journals/index.php/PST/open_access_policy
https://crossmark.crossref.org/dialog/?doi=10.14719/pst.2028&domain=horizonepublishing.com
http://www.horizonepublishing.com/
https://doi.org/10.14719/pst.1909
mailto:dwi_haryanta@uwks.ac.id


 2    HARYANTA  ET AL 

bnnjm://jf[hnm]c_h]_ni^[s.ihfch_ 

 F_lncfct_lm [l_ nb_ \_mn ]bic]_ ch l_mifpcha nb_ 

h_a[ncp_ cgj[]n i` ]b_gc][f `_lncfct_lm (chila[hc] `_lnc-

fct_lm) ih jf[hnm [h^ micf `_lncfcns (8). Ola[hc] `_lncfct_lm 

jlipc^_ g[]li [h^ gc]li honlc_hnm [h^ [ m_lc_m i` 

jf[hn aliqnb-mncgof[ncha mo\mn[h]_m (9). Tb_ [^-

p[hn[a_m i` omcha ila[hc] `_lncfct_lm ch]fo^_ _hb[h]cha 

micf mnlo]nol_, n_rnol_, [_l[ncih, q[n_l l_n_hncih [h^ 

liin ^_p_fijg_hn [n [ fiq ]imn (10). Umcha ila[hc] 

q[mn_ [m jf[hn `_lncfct_l ][h ch]l_[m_ micf `_lncfcns, 

hiolcmb nb_ micf, mnil_ q[n_l [h^ ]ihn[ch f[la_ 

[giohnm i` ila[hc] g[nn_l ni ch]l_[m_ ]lij sc_f^m 

(11). Cigjimn [h^ fckoc^ ila[hc] `_lncfct_l qcff b_fj 

g[chn[ch micf jlij_lnc_m [h^ jli^o]_ ila[hc] `ii^ 

]lijm qcnbion mc^_ _``_]nm (12).  

 Lckoc^ ila[hc] `_lncfct_l cm [ mifoncih ]ihn[chcha 

ih_ il gil_ jf[hn honlc_hnm. Tb_ [^p[hn[a_m i` fckoc^ 

ila[hc] `_lncfct_l [l_ nb[n cn jlipc^_m honlc_hnm \[m_^ 

ih jf[hn h__^m [h^ ][h \_ [jjfc_^ gil_ _p_hfs qcnb 

]ih]_hnl[ncihm nb[n ][h \_ [^domn_^ \[m_^ ih jf[hn 

h__^m.  (13, 14). Tb_ [jjfc][ncih i` fckoc^ ila[hc] `_lnc-

fct_l ch]l_[m_m g[]li [h^ gc]lihonlc_hn [\miljncih, 

ch`fo_h]_m nb_ ][l\ibs^l[n_ ]ihn_hn i` nb_ f_[p_m, [h^ 

ch]l_[m_m nb_ micf'm ila[hc] g[nn_l ]ihn_hn. Lckoc^ il-

a[hc] `_lncfct_l ][h \_ om_^ chmn_[^ i` gch_l[f `_lncfct_l 

ih ]cnlom jf[hnm qcnb ^lcj cllca[ncih (15). Do_ ni cnm 

bcab honlc_hn ]ihn_hn, fckoc^ ila[hc] `_lncfct_l ][h \_ 

om_^ [m [h [^^cncih[f `_lncfct_l ni ch]l_[m_ jf[hn 

aliqnb [h^ b_[fnb (16). Lckoc^ `_lncfct_l `lig p_a_n[-

\f_ `ii^ l_mc^o_m ][h \_ om_^ [m [h [fn_lh[ncp_ ni msh-

nb_nc] `_lncfct_lm ni ch]l_[m_ ]lij sc_f^m [h^ micf jbsmc-

][f jlij_lnc_m qbcf_ fiq_lcha nb_ _hpclihg_hn[f cg-

j[]n i` mshnb_nc] `_lncfct_lm (17). Umcha fckoc^ ila[hc] 

`_lncfct_l `lig nb_ q__^ Afn_lh[hnb_l[ jbcfir_lic^_m [n 

]ih]_hnl[ncihm i` 10, 15 [h^ 20% ][h ch]l_[m_ g[ct_ 

aliqnb [h^ sc_f^ (18).  

 Ul\[h [alc]ofnol_ ][h jlipc^_ `l_mb `ii^, ]l_[n_ 

di\m, l_]s]f_ ol\[h q[mn_ [h^ mojjiln ol\[h l_mcfc-

_h]_ ni ]fcg[n_ ]b[ha_ (19). Ciff[\il[ncih \_nq__h 

mn[e_bif^_lm [fiha nb_ ol\[h ila[hc] q[mn_ g[h[a_-

g_hn ]b[ch cm _mm_hnc[f `il ^_p_fijcha ol\[h [alc]of-

nol_ ni ]l_[n_ jo\fc] [q[l_h_mm i` nb_ [^p[hn[a_m i` 

]igjimncha [h^ `ch^cha mifoncihm ni nb_ jli\f_gm `il 

jli^o]_lm [h^ om_lm i` ]igjimn `il ol\[h [alc]ofnol_ 

(11). Tb_ ]cns aip_lhg_hnm h__^ ni `ilgof[n_ jifc]c_m 

nb[n chn_al[n_ mn[e_bif^_lm ch mojjilncha ol\[h [alc-

]ofnol_ nblioab nl[chcha ih g[h[acha [h^ l_]s]fcha 

q[mn_ ila[hc] g[nn_l, nb_ [p[cf[\cfcns i` jli^o]ncih 

chjonm [h^ q[n_l [h^ jf[hn m__^m `il ol\[h [alc]ofnol_ 

(20). R_]s]fcha q[mn_ chni ila[hc] `_lncfct_l `il nb_ ^_-

p_fijg_hn i` ol\[h `[lgcha qcff \_]ig_ [ al__h \omc-

h_mm gi^_f [h^ [ h_q ijjilnohcns `il nb_ j_ijf_ i` 

Sol[\[s[ (21). Ul\[h `[lg_lm ][h ch]l_[m_ jli^o]ncpc-

ns \s [jjfscha ila[hc] `_lncfct_lm `lig ol\[h q[mn_ [h^ 

qcff _hmol_ nb_ momn[ch[\cfcns i` ol\[h [alc]ofnol_ (22).  

 Tb_ ^_p_fijg_hn i` ol\[h [alc]ofnol_ (ol\[h 

`[lgcha), qbc]b b[m nb_ jin_hnc[f ni jlipc^_ `l_mb `ii^ 

`il ol\[h l_mc^_hnm, gomn \_ msh]blihct_^ qcnb nb_ 

g[h[a_g_hn i` ol\[h ila[hc] q[mn_ chni [h chn_al[n-

_^ jlial[gg_ `il ^_p_fijcha ol\[h ila[hc] [alc]of-

nol_. Tb_ l_m_[l]b ih nb_ [jjfc][ncih i` LOF `lig ol-

\[h q[mn_ ni p_a_n[\f_ ]lijm ch ol\[h `[lgcha msm-

n_gm [cgm ni (1) jlipc^_ [h [fn_lh[ncp_ g_nbi^ i` l_-

]s]fcha ol\[h ila[hc] q[mn_ chni ila[hc] `_lncfct_l `il 

ol\[h [alc]ofnol_, (2) ^_n_lgch_ nb_ jin_hnc[f i` _[]b 

ila[hc] q[mn_ chni LOF, (3) ^_n_lgch_ nb_ _``_]ncp_-

h_mm i` LOF `lig p[lciom nsj_m i` q[mn_ ch ch]l_[mcha 

nb_ aliqnb [h^ sc_f^ i` p_a_n[\f_ ]lijm ch ol\[h `[lg-

cha msmn_gm (4) ^_p_fij [ n_]bhcko_ `il g[echa POC 

`lig ol\[h ila[hc] q[mn_ [h^ (5) ^_p_fij [ n_]bhcko_ 

`il g[mm jli^o]ncih i` LOF `lig ol\[h ila[hc] q[mn_ .  

 

M[n_lc[fm [h^ M_nbi^m  

Tb_ mno^s q[m ]ih^o]n_^ ch 2021 [n nb_ L[\il[nils i` 

[alc]ofnol_ `[]ofns [n Wcd[s[ Komog[ Uhcp_lmcns ch So-

l[\[s[. Tb_ _rj_lcg_hn q[m ]ih^o]n_^ ch 2 mn[a_m: 

g[echa LOF `lig ol\[h ila[hc] q[mn_, [h^ [jjfscha 

nb_g ni 2 nsj_m i` p_a_n[\f_ ]lijm; Bie Cbis [h^ _aa-

jf[hn.   

Preparing liquid organic fertilizer (LOF)  

Ola[hc] mo\mnl[n_m om_^ ch nb_ jli^o]ncih i` LOF [l_ 

p_a_n[\f_ q[mn_ (fcgcn_^ ni F[gcfc[ Clo]c`_l[_), `locn 

q[mn_ (fcgcn_^ ni ip_llcj_ \[h[h[m [h^ j[j[s[m) [h^ 

mjlion q[mn_ (p_ls fiha mjlionm) `lig g[le_n q[mn_, 

`ii^ q[mn_ (][n_lcha q[mn_) `lig nb_ q_^^cha ]_l_gi-

hs, ][n`cmb q[mn_ (i``[f) `lig nb_ g[le_n [h^ ]iq 

\fii^ `lig mf[oabn_lbiom_m. Onb_l g[n_lc[fm h__^_^ 

ni g[e_ LOF ch]fo^_ E``_]ncp_ Mc]liila[hcmgm 4 (EM4) 

fckoc^ [m [ mn[ln_l, moa[l, \l[h, ]i]ihon q[n_l [h^ q_ff 

q[n_l (^cmncff_^ q[n_l).  

 Tb_ mn[a_m i` g[echa LOF [l_ [m `iffiqm: ([) A]-

ncp[n_ nb_ mn[ln_l \s gcrcha 400 gf i` _g4 fckoc^, 400 a 

i` al[hof[n_^ moa[l [h^ 4 fcn_lm i` q_ff q[n_l, mncllcha 

ohncf nb_ moa[l ^cmmifp_m nb_h jon ch [ mg[ff d_lls ][h 

[h^ ch]o\[n_ `il 3-5 ^[sm. (\) M[e_ bif_ qcnb 1 ]g ^c-

[g_n_l ch nb_ ^log ]ip_l (qb_l_ LOF cm g[^_) [h^ 

[nn[]b mg[ff bim_ ni l_gip_ nb_ `_lg_hn_^ [cl. (]) Con 

l[q g[n_lc[f/ mo\mnl[n_ chni 3-5 ]g jc_]_m [m mgiinb 

[m jimmc\f_ \s ]bijjcha il \f_h^cha. (^) Pon nb_ l_-

`ch_^ l[q g[n_lc[f/mo\mnl[n_ i` 6 ea  chni nb_ ^log 

(fi` ch 30 fcn_lm), [fiha qcnb 1500 ]] i` ]i]ihon q[n_l, 1 

ea i` \l[h, ch]o\[n_^ mn[ln_l mifoncih [h^ 15 fcn_lm i` 

q_ff q[n_l (^cmncff_^ q[n_l). Tb_ gcrnol_ i` chal_^c_hnm 

cm mncll_^ ohncf _p_hfs ^cmnlc\on_^; (_) A qbcn_ bim_ cm 

[nn[]b_^ ni nb_ nij i` nb_ j_l`il[n_^ ^log [h^ nb_ 

inb_l _h^ cm jf[]_^ chni [ jf[mnc] \innf_ `cff_^ qcnb 1.5 

fcn_lm i` q[n_l. (`) Tb_ ^log cm ncabnfs ]fim_^, nb_ bim_ 

ih nb_ ^log gomn hin l_[]b nb_ gcrnol_ i` g[n_lc[fm, 

qbcf_ nb_ inb_l _h^ i` nb_ bim_ ih nb_ jf[mnc] \innf_ 

gomn \_ cgg_lm_^ ch q[n_l (a). Fil 4 q__em, nb_ 

^log'm ][j cm ij_h_^, nb_ gcrnol_m [l_  mncll_^ [m h_]-

_mm[ls ni i\m_lp_ jbsmc][f ]ih^cncih, ]ifil, mg_ff, 

n_gj_l[nol_ [h^ jb, nb_h ]fim_^. (b) 4 q__em [`n_l nb_ 

][j cm ij_h_^, nb_ jbsmc][f ]ih^cncih, ]ifil, mg_ff, 

n_gj_l[nol_ [h^ jH [l_ i\m_lp_^ [h^ nb_ fckoc^ q[m 

`cfn_l_^: `clmn nblioab [ ]i[lm_ `cfn_l [h^ m_-

]ih^ nblioab [ ]finb `cfn_l (`ch_ `cfn_l). (c) Fchcmb_^ LOF 
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[l_ \sjli^o]n i` nb_ `cfn_lcha jli]_mm, [h^ mnil_^  ch 

f[la_ d_lls ][hm nb[n [l_ ][n_ailct_^ [h^ f[\_ff_^ 

\[m_^ ih nb_ l[q g[n_lc[fm om_^. (d) A m[gjf_ i` 250 

gL cm n[e_h ni g_[mol_  nb_ f_p_fm i` nb_ g[]lihonlc-

_hnm: h, j, e, ]-ila[hc] [m q_ff [m nb_ gc]lihonlc_hnm: 

ga, ][, ]o, th, `_, bogc] []c^.  

LOF chemical analysis  

Tb_ honlc_hn ]ihn_hn i` 7 LOF `ilgof[m q[m [h[fst_^. 

Tb_ Kd_f^[bf g_nbi^ q[m om_^ ni [h[fst_ nb_ nin[f 

hcnlia_h ]ihn_hn. Tb_ V[h^igifs\^[n_ g_nbi^ q[m 

om_^ ni [h[fst_ nb_ jbimjbilom ]ihn_hn. Wbcf_, Tb_ 

AAS ([nigc] [\miljncih mj_]nlijbinig_nls) g_nbi^ 

q[m om_^ ni [h[fst_ nb_ jin[mmcog, ][f]cog, g[ah_mc-

og, clih, tch], g[ha[h_m_ [h^ ]ijj_l ]ihn_hnm (23, 

24). 

Applying LOF to Vegetables  

LOF ol\[h q[mn_ q[m om_^ ni `_lncfct_ m_p_l[f p_a_n[-
\f_ ]lijm, ch]fo^cha gomn[l^ al__hm, Bie Cbis [h^ 

_aajf[hn. A hih`[]nilc[f R[h^igct_^ Bfi]e D_mcah 

q[m om_^ ni ]ih^o]n nb_ _rj_lcg_hn (RBD). P0 

(qcnbion LOF), P1 (LOF `lig [ gcrnol_ i` 6 nsj_m i` 

q[mn_), P2 (LOF `lig p_a_n[\f_ q[mn_), P3 (LOF `lig 

`locn q[mn_), P4 (LOF `lig mjlion q[mn_), P5 (LOF `lig 

`ii^ q[mn_), P6 (LOF `lig ][n`cmb q[mn_) [h^ P7 (acp_h 

LOF `lig \fii^ q[mn_)  q_l_ n_mn_^ ch nbcm _rj_lcg_hn. 

E[]b nl_[ng_hn q[m l_j_[n_^ 3 ncg_m, `il [ nin[f i` 28 

_rj_lcg_hn[f ohcnm. Sjl[scha LOF qcnb [ ]ih]_hnl[-

ncih i` 4% il 40 ]]/fcn_l i` mifoncih ih nb_ jf[hnm cm 

^ih_ ^olcha nb_ ^[s qb_h nb_ jf[hnm [l_ hin q_n, [h^ 

cn cm _hmol_^ nb[n nb_l_ cm hi l[ch [`n_l mjl[scha.  

Tb_ _rj_lcg_hn[f jli]_^ol_ cm ]ih^o]n_^ [m `iffiqm:  

[) jf[hncha g_^c[ omcha nij micf `lig Midim[lc, 

Midie_lni R_a_h]s  

\) Tb_ fiim_h_^ micf g_^c[ cm jf[]_^ ch jifs\[am 

ni `cff oj ni 2/3 i` nb_ pifog_ i` nb_ jifs\[am. 

Tb_ _aajf[hn jifs\[a mct_ cm 50 r 50 ]g, qbcf_ 

nb_ gomn[l^ al__hm [h^ Bie Cbis jifs\[a mct_ 

cm 40 r 40 ]g. 

]) Tb_ g_^c[-`cff_^ jifs\[am [l_ nb_h [ll[ha_^ ch 
f[h_m [m g[hs [m _rj_lcg_hn[f l_j_ncncihm [h^ 

liqm [m g[hs [m _rj_lcg_hn[f nl_[ng_hnm. Fil 

_aajf[hn, nb_ ^cmn[h]_ \_nq__h jifs\[am cm 100 

]g \_nq__h f[h_m [h^ 50 ]g \_nq__h liqm, 

qbcf_ `il gomn[l^ [h^ Bie ]bis jf[hnm cm  75 ]g 

\_nq__h f[h_m [h^ 40 ]g \_nq__h liqm.  

^) Pifs\[am [l_ om_^ ni aliq _aajf[hn, gomn[l^ 

al__hm [h^ Bie ]bis [m q_ff [m ni jlin_]n 

nb_g `lig l[ch [h^ ^cl_]n mohfcabn.  

_) Wb_h nb_ m__^m [l_ 2 q__em if^, nb_s [l_ gip_^ 

ni jf[]_ nb[n nb[n a_n ^cl_]n mohfcabn.  

`) A`n_l 3 q__em il qb_h nb_ m__^fcham b[p_  nbl__ 
f_[p_m, nb_s [l_ gip_^  ni _rj_lcg_hn[f jifs-

\[am. Tb_ m_f_]n_^ m__^m gomn \_ aii^, `l_mb, 

ojlcabn [h^ `l__ `lig j_mnm [h^ ^cm_[m_m  

a) Tl_[ng_hn ch]fo^_m ]f_[lcha q__^m ch jifs\[am 

il ih nb_ f[h^ [lioh^ nb_ jifs\[am, cllca[ncih 

\[m_^ ih jf[hn h__^m, q__^cha [h^ j_mn [h^ 

^cm_[m_ ]ihnlif.  

b) LOF cm [jjfc_^ \s _p_hfs mjl[scha cn ih nb_ jf[hn 
f_[p_m ^olcha nb_ ^[s qb_h nb_ f_[p_m [l_  hin 

q_n [h^ jl_^c]n_^ nb[n  cn qcff hin l[ch [ `_q 

biolm. 

c) Tb_ 40 ^[sm if^ Momn[l^ [h^ \ie ]bis jf[hnm 
[l_ b[lp_mn_^ \s ]onncha i`` nb_ jf[hn j[lnm 

[\ip_ nb_ alioh^, nb_h q_cabcha nb_g ni a_n 

^[n[ ih nb_ l_mc^o[f q_cabn, nb_h n[echa nb_ 

_^c\f_ j[lnm [h^ q_cabcha nb_g ni a_n ^[n[ ih 

]ihmogjncih q_cabn  

d) Eaajf[hnm [l_ b[lp_mn_^ \s jc]echa _^c\f_ `locn 

\[m_^ ih ]ihmogjncih ]lcn_lc[ ch nqc]_ [ q__e 

`il 7 q__em (14 b[lp_mnm). Tb_h, nb_ ^[n[ 

cm   a[nb_l_^ \[m_^ ih  nb_ q_cabn [h^ hog\_l i` 

`locnm `lig 14 b[lp_mnm. Tb_ fiha_mn `locn `lig 

_[]b b[lp_mn cm g_[mol_^ [h^ [p_l[a_^ ip_l 14 

b[lp_mnm. 

e) Tb_ hog\_l i` f_[p_m [h^ jf[hn b_cabn [l_ 

aliqnb p[lc[\f_m, qbcf_ b[lp_mn q_cabn, ]ih-

mogjncih q_cabn [h^ inb_l jf[hn-mj_]c`c] j[-

l[g_n_lm [l_ sc_f^ p[lc[\f_m.  

Statistical analysis  

D[n[ ih _aajf[hn [h^ Bie ]bis p_a_n[\f_ aliqnb [h^ 

jli^o]ncih [l_ mn[ncmnc][ffs [h[fst_^ omcha [h[fsmcm i` 

p[lc[h]_ (ANOVA). I` nb_ F n_mn l_mofnm mbiq [ mcahc`c-

][hn nl_[ng_hn p[lc[h]_, nb_ gofncjf_ ]igj[lcmih n_mn 

cm ]ih^o]n_^ omcha nb_ L_[mn Scahc`c][hn Dc``_l_h]_ 

(LSD) T_mn i` 5% ni `ch^ nb_ [p_l[a_ p[fo_ i` nb_ mca-

hc`c][hnfs ^c``_l_hn nl_[ng_hnm. Mc]limi`n Er]_f 2010 

cm om_^ ni ][f]of[n_  nb_ [h[fsmcm i` p[lc[h]_ [h^ (LSD) 

T_mn .  

 

R_mofnm 

Cb_gc][f [h[fsmcm mbiq_^ nb[n ila[hc] g[nn_l 

(OM), hcnlia_h (N), jbimjbilom (P), jin[mmcog (K), 

ila[hc] ][l\ih (C), g[ah_mcog (Ma), ][f]cog (C[), 

]ijj_l (Co), tch] (Zh), clih (F_) [h^ bogc] []c^ 

q_l_ `ioh^ ch nb_ _f_p_h n_mn_^ g[n_lc[fm 

([fnbioab [n ^c``_l_hn f_p_fm). Tb_ Kd_f^[bf g_nbi^ 

i` nin[f-N [h[fsmcm mbiq_^ nb[n nb_ fiq_mn m]il_ i` 

LOF i` `locn q[mn_ q[m 0.03%, qbcf_ nb_ bcab_mn 

m]il_ LOF i` mjlion q[mn_ [h^ ][n_lcha q[mn_ q[m 

0.08%. Tb_ Sj_]nlihc] g_nbi^ ih P2O5 ]ihn_hn 

mbiq_^ nb[n LOF i` \fii^ q[mn_ b[^ nb_ fiq_mn 

m]il_ i` 0.04% [h^ LOF i` `locn q[mn_ [h^ mjlion 

q[mn_ b[^ nb_ bcab_mn m]il_ i` 0.09%. Tb_ AAS 

g_nbi^ mbiq_^ nb[n nb_ fiq_mn m]il_ (0.31%) ch 

`locn q[mn_ [h^ nb_ bcab_mn m]il_ (0.82%) ch mjlion 

q[mn_ `il K2O. Hogc] []c^ f_p_fm ch nb_ gcr_^ 

q[mn_ LOF l[ha_^ `lig 3.82 jjg ni 7.32 jjg ch 
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LOF i` `cmb q[mn_. T[\f_ 1 mbiqm ^[n[ ih 11 ]igji-

h_hnm ch 7 ^c``_l_hn nsj_m i` LOFm.   

Momn[l^ Pf[hn Gliqnb [h^ Pli^o]ncih 

Pf[hn f_hanb g_[mol_g_hnm om_^ jf[hn f_hanb ch^c][nilm 

[h^ hog\_l i` f_[p_m ih jf[hnm [a_^ 35 ^[sm `lig 

jf[hncha. T[\f_ 2 mbiqm ^[n[ ih jf[hn f_hanb [h^ nb_ 

hog\_l i` gomn[l^ f_[p_m. Tb_ [jjfc][ncih i` LOF `lig 

ol\[h ila[hc] q[mn_ mcahc`c][hnfs ch]l_[m_^ nb_ f_hanb 

i` nb_ gomn[l^ jf[hn. Pf[hn f_hanb ch nb_ ]ihnlif nl_[n-

g_hn (19.93 ]g) q[m mcahc`c][hnfs ^cff_l_hn `lig jf[hn 

f_hanb ch nb_ LOF nl_[ng_hnm i` `cmb q[mn_ (26.17 ]g), 

gcr_^ q[mn_ (25.36 ]g) [h^ mjlion q[mn_ (24.94 ]g). 

Ajjfscha m LOF ol\[h q[mn_ b[^ hi _ff_]n ih nb_ hog-

\_l i` f_[p_m i` gomn[l^ jf[hnm [a_^ 35 ^[sm, \on nb_ 

fiq_mn m]il_ q[m ch nb_ ]ihnlif (7.67), qbcf_ nb_ bcab_mn 
m]il_ q[m ch nb_ [jjfc][ncih i` LOF `lig `cmb q[mn_ 

(9.89) [h^ nb_ [^gchcmnl[ncih i` LOF q[mn_ mjlionm 

(9.33) [h^ \fii^ q[mn_ (9.11). T[\f_ 1 mbiqm nb_ aliqnb 

i` gomn[l^ jf[hnm ch [ff fckoc^ ila[hc] `_lncfct_l. nl_[n-

g_hnm \[m_^ ih p[lc[\f_ jf[hn f_hanb [h^ hog\_l i` 

f_[p_m.  

 Pf[hn f_hanb, hog\_l i` f_[p_m, l_mc^o[f  q_cabn 

[h^ ]ihmogjncih q_cabn q_l_ om_^ ni g_[mol_ gom-

n[l^ jli^o]ncih. Momn[l^ jf[hnm q_l_ b[lp_mn_^ 40 

^[sm [`n_l nb_s q_l_ jf[hn_^. T[\f_ 3 mbiqm nb_ ]ig-

jf_n_ ^[n[ ih nb_ p[lc[\f_ jli^o]ncih i` gomn[l^ 

al__hm. Tb_ hog\_l i` f_[p_m [h^ f_hanb i` nb_ gom-

n[l^ jf[hn q_l_ hin [``_]n_^ \s LOF [jjfc][ncih, \on 

b[^ [ mcahc`c][hn _``_]n ih  l_mc^o[f q_cabn [h^ ]ih-

mogjncih q_cabn p[lc[\f_m.  Tb_ l_mc^o[f q_cabn q[m 

`ioh^ ni \_ fiq_mn ch nb_ ]ihnlif nl_[ng_hn (41.00 a) 

[h^ bcab_mn ch nb_ LOF nl_[ng_hn i` \fii^ q[mn_ 

(109.67 a). Tb_ ]ihnlif nl_[ng_hn b[^ nb_ fiq_mn ]ih-

Ni 
V[lc[\f_m/ chal_^c_hnm 

ch LOF 

R[q g[n_lc[fm `il LOF 

Mcr_^ 

q[mn_ 
P1 

V_a_n[\f_ 

q[mn_ 
P2 

Flocn 

q[mn_ 
P3 

Sjlion 

q[mn_ 
P4 

Fii^ q[mn_ 

(][n_lcha) 
P5 

Fcmb 

q[mn_ 
P6 

Sf[oabn_l 

biom_ W[mn_ 
P7 

1 BO (%) 20.34 20.81 21.05 17.98 22.15 21.10 19.88 

2 N (%) 0.06 0.04 0.03 0.08 0.08 0.05 0.07 

3 P(%) 0.06 0.08 0.09 0.09 0.06 0.08 0.04 

4 K (%) 0.51 0.80 0.31 0.82 0.50 0.63 0.70 

5 C ila[hc] (%) 0.85 0.98 1.22 0.79 1.08 0.81 0.98 

6 Ma (jjg) 4.01 2.86 3.02 3.08 2.26 4.12 3.88 

7 C[ (jjg) 6.11 2.52 3.02 3.18 2.26 10.41 11.80 

8 Co (jjg) 0.86 0.69 0.65 0.52 0.56 0.78 0.82 

9 Zh (jjg) 2.90 3.81 3.14 2.83 2.93 3.16 3.11 

10 F_ (jjg) 0.15 0.12 0.11 0.05 0.08 0.07 0.13 

11 Hogc] []c^ (jjg) 3.85 5.22 6.05 4.12 4.95 7.32 6.50 

T[\f_ 1. D[n[ ih jf[hn honlc_hn ]ihn_hn ch LOF qcnb p[lciom nsj_m i` ila[hc] q[mn_m [m l[q g[n_lc[fm  

Tl_[ng_hn Pf[hn f_hanb Nog\_l i` f_[p_m 

Cihnlif 19.93±4.11    ]^ 7.67±3.22 

P1 (LOF `lig gcr_^ q[mn_) 25.36±6.77    [\ 9.00±2.56 

P2 (LOF `lig p_a_n[\f_ 
q[mn_) 

19.80±5.11    ]^ 8.89±2.89 

P3 (LOF `lig `locn q[mn_) 21.21±4.21  \]^ 8.22±1.98 

P4 (LOF `lig mjlion q[mn_) 24.94±3.89    [\ 9.33±2.67 

P5 (LOF `lig ][n_lcha q[mn_) 19.24±4.33      ^ 9.22±2.87 

P6 (LOF `lig `cmb q[mn_) 26.17±3.23      [ 9.89±3.65 

P7 (LOF `lig \fii^ q[mn_) 23.86±2.35  [\] 9.11±2.78 

LSD 5 % 4,26 TN 

Fca. 1. Tb_ aliqnb i` gomn[l^ ch 35 ^[sm qcnb nb_ [jjfc][ncih i` fckoc^ 
ila[hc] `_lncfct_l `lig p[lciom nsj_m i` ol\[h ila[hc] q[mn_.  

Nin_: Tb_ hog_lc][f p[fo_ ch [ ]ifogh `iffiq_^ \s nb_ m[g_ f_nn_l cm hin mcahc`c][hnfs ^cff_l_hn \[m_^ ih nb_ 5% LSD n_mn. NS= hin mcahc`c][hn. 

T[\f_ 2. D[n[ ih nb_ f_hanb [h^ hog\_l i` f_[p_m i` gomn[l^ ch 35 ^[sm 
qcnb fckoc^ ila[hc] `_lncfct_l `lig p[lciom nsj_m i` ol\[h ila[hc] q[mn_.  

Nin_: Tb_ hog_lc][f p[fo_ ch [ ]ifogh `iffiq_^ \s nb_ m[g_ f_nn_l cm hin 
mcahc`c][hnfs ^cff_l_hn \[m_^ ih nb_ 5% LSD n_mn. NS= hin mcahc`c][hn. 
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mogjncih q_cabn (32.33 a), qbc]b q[m mcahc`c][hnfs ^c`-

`_l_hn `lig nb_ LOF nl_[ng_hn `lig \fii^ q[mn_ (85.33 

a). Fca. 2 mbiqm [h ip_lpc_q i` gomn[l^ ]lij sc_f^m 

\[m_^ ih p[lc[\f_ jf[hn f_hanb, hog\_l i` f_[p_m, l_mc^-

o[f q_cabn [h^ ]ihmogjncih q_cabn ch [ff fckoc^ ila[hc] 

`_lncfct_l nl_[ng_hnm. 

 

Bie Cbis aliqnb [h^ sc_f^ 

Pf[hn f_hanb [h^ hog\_l i` f_[p_m q_l_ om_^ [m ch^c-

][nilm i` Bie ]bis jf[hn aliqnb 35 ^[sm [`n_l jf[hn-

cha. L_hanb [h^ hog\_l i` Bie ]bis f_[p_m [l_ 

mbiqh ch T[\f_ 4. Pf[hn f_hanb q[m mcahc`c][hnfs [`-

`_]n_^ \s nb_ om_ i` LOF `lig ol\[h ila[hc] q[mn_, 

qcnb nb_ ]ihnlif nl_[ng_hn b[pcha nb_ fiq_mn p[fo_ 

(19.67 ]g) ]igj[l_^ ni nb_ LOF nl_[ng_hn `lig nb_ 

q[mn_ gcrnol_ (23.39 ]g) [h^ p_a_n[\f_ q[mn_ nl_[n-

g_hn (40.67 ]g) (22.33 ]g). Tb_ hog\_l i` f_[p_m ih 

35-^[s-if^ Bie ]bis jf[hnm q[m hin mcahc`c][hnfs [`-

`_]n_^ \s LOF ch ol\[h q[mn_, \on cn q[m bcab_mn ch 

nb_ LOF nl_[ng_hn g[^_ `lig gcrnol_  i` q[mn_ 

(19.44), `locn q[mn_ (19.33) [h^ \fii^ q[mn_ (19.33). 

(19.33). (19, 22). Fca. 3 mbiqm [h ip_lpc_q i` Bie 

]bis jf[hn aliqnb \[m_^ ih p[lc[\f_ jf[hn f_hanb 

[h^ hog\_l i` f_[p_m  i` fckoc^ ila[hc] `_lncfct_l.  

 Bie ]bis jf[hnm [l_ b[lp_mn_^ 40 ^[sm [ft_l jf[hn-

cha. Tb_ sc_f^ i` \ie ]bis jf[hnm cm g_[mol_^ omcha jf[hn 

f_hanb p[lc[\f_m, hog\_l i` f_[p_m, l_mc^o[f q_cabn [h^ 

Tl_[ng_hn Pf[hn f_hanb (]g) Nog\_l i` f_[p_m R_mc^o[f q_cabn (al) 
Cihmogjncih q_cabn 

(al) 

Cihnlif 8.53±6.98 9.33±3.76 41.00±5.12  \ 32.33±4.03   \ 

P1 (LOF `lig gcr_^ q[mn_) 0.33±6.07 10.78±2.87 74.67±9.34 [\ 57.33±7.23 [\ 

P2 (LOF `lig p_a_n[\f_ q[mn_) 6.74±5.89 9.67±3.03 62.33±7.88  \ 46.33±5.86   \ 

P3 (LOF `lig `locn q[mn_) 6.52±5.64 10.00±2.11 55.67±6.54  \ 47.67±5.66   \ 

P4 (LOF `lig mjlion q[mn_) 2.60±7.11 10.22±3.88 74.33±9.36 [\ 61.33±6.53 [\ 

P5 (LOF `lig ][n_lcha q[mn_) 3.96±5.99 10.00±4.02 40.33±5.64   \ 32.67±2.67   \ 

P6 (LOF `lig `cmb q[mn_) 2.49±7.33 10.89±4.65 74.67±8.22 [\ 60.33±5.12 [\ 

P7 (LOF `lig \fii^ q[mn_) 9.44±7.39 10.78±3.98 109.67±10.76 [ 85.33±9.55 [ 

LSD 5 % TN TN 40,99 30,24 

T[\f_ 3. D[n[ i` gomn[l^ jf[hnm Pli^o]ncih `_^ fckoc^ ila[hc] `_lncfct_l `lig p[lciom nsj_m i` ol\[h ila[hc] q[mn_ . 

Fca. 2. Yc_f^ i` gomn[l^ `_^ qcnb fckoc^ ila[hc] `_lncfct_l `lig p[lciom 
nsj_m i` ol\[h ila[hc] q[mn_. 

Tl_[ng_hn Pf[hn f_hanb 
(]g) 

Nog\_l i` 
f_[p_m 

Cihnlif 19.67±2.33     ]         17.33±6.88 

P1 (LOF `lig gcr_^ q[mn_) 23.39±3.54     [         19.44±8.64 

P2 (LOF `lig p_a_n[\f_ 
q[mn_) 

22.33±3.56   [\         17.89±6.82 

P3 (LOF `lig `locn q[mn_) 20.06±2.34      ]         19.33±8.45 

P4 (LOF `lig mjlion q[mn_) 20.50±3.86      \         16.89±7.61 

P5 (LOF `lig ][n_lcha q[mn_) 20.00±3.65      ]         15.78±6.39 

P6 (LOF `lig `cmb q[mn_) 21.67±1.23  [\]         17.89±5.44 

P7 (LOF `lig \fii^ q[mn_) 21.39±2.17  [\]         19.22±6.98 

LSD 5 % 2,22 NS 

T[\f_ 4. D[n[ ih jf[hn f_hanb [h^ hog\_l i` f_[p_m i` \ie ]bis jf[hnm 

Fca. 3. Tb_ aliqnb i` Bie ]bis ch 35 ^[sm qcnb nb_ [jjfc][ncih i` fckoc^ 
ila[hc] `_lncfct_l `lig p[lciom nsj_m i` ol\[h ila[hc] q[mn_. 

Nin_: Tb_ hog_lc][f p[fo_ ch [ ]ifogh `iffiq_^ \s nb_ m[g_ f_nn_l cm hin mcahc`c][hnfs ^cff_l_hn \[m_^ ih nb_ 5% LSD n_mn. NS= hin mcahc`c][hn. 

Nin_: Tb_ hog_lc][f p[fo_ ch [ ]ifogh `iffiq_^ \s nb_ m[g_ f_nn_l cm hin 
mcahc`c][hnfs ^cff_l_hn \[m_^ ih nb_ 5% LSD n_mn. NS= hin mcahc`c][hn. 
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]ihmogjncih q_cabn. Tb_ om_ i` LOF b[^ [ mcahc`c][hn 

_``_]n ih nb_ hog\_l i` f_[p_m, l_mc^o[f q_cabn [h^ 

]ihmogjncih q_cabn [n b[lp_mn. Tb_ ]ihnlif nl_[ng_hn 

b[^ nb_ `_q_mn f_[p_m (15.00), ]igj[l_^ ni nb_ inb_l 

nl_[ng_hnm nb[n b[^ gil_ nb[h 20 f_[p_m. Tb_ ]ihnlif 

nl_[ng_hn jli^o]_^ nb_ f_[mn [giohn i` l_mc^o_ 

(112.33 a), qbcf_ nb_ LOF nl_[ng_hn jli^o]_^ nb_ 

gimn (231.67 a), `iffiq_^ \s `cmb q[mn_ (244.33 a), 

\fii^ q[mn_ (236.00 a) [h^ p_a_n[\f_ q[mn_ (236.00 a) 

(188 a). Tb_ ]ihnlif nl_[ng_hn b[^ nb_ fiq_mn ]ih-

mogjncih q_cabn (99.67 a), qbc]b q[m mcahc`c][hnfs 

fiq_l nb[h nb_ LOF nl_[ng_hn `lig [ q[mn_ gcrnol_ 

(210.56 a), `cmb q[mn_ (223.89 a) [h^ \fii^ q[mn_ 

(223.89 a) (198.00 a). T[\f_ 5 jlipc^_m [ff i` nb_ ^[n[ 

ih nb_ p[lc[\f_ sc_f^ i` \ie ]bis. Fca. 4 mbiqm \ie 

]bis jf[hn sc_f^m `il [ff fckoc^ ila[hc] `_lncfct_l nl_[n-

g_hnm \[m_^ ih p[lc[\f_ jf[hn f_hanb, hog\_l i` 

f_[p_m, l_mc^o[f q_cabn [h^ ]ihmogjncih q_cabn. 

 

 

 Umcha LOF i` ol\[h ila[hc] q[mn_ ]iof^ ch]l_[m_ 

nb_ sc_f^ i` \ie ]bis. R_m_[l]b (19) ]ih]fo^_^ nb[n acp-

cha LOF `lig ]iq olch_ 3 ncg_m [ q__e ]iof^ mcahc`c-

][hnfs ch]l_[m_ nb_ hog\_l i` f_[p_m, ]bfilijbsff ]ih-

n_hn [h^ b[lp_mn q_cabn i` \ie ]bis jf[hnm.  

 

Eaajf[hn aliqnb [h^ sc_f^  

Tb_ aliqnb i` _aajf[hn jf[hnm cm oh[``_]n_^ \s LOF 

nl_[ng_hn i` p[lciom nsj_m i` ol\[h ila[hc] q[mn_. 

T[\f_ 6 mbiqm  ^[n[ ih nb_ jf[hn b_cabn [h^ hog\_l 

i` f_[p_m i` _aajf[hn jf[hnm 35 ^[sm [`n_l jf[hncha. 

Qo[hncn[ncp_ ^[n[ ih jf[hn b_cabn mbiq nb[n nb_ 

]ihnlif nl_[ng_hn b[m nb_ fiq_mn p[fo_ (45.33 ]g), 

qbcf_ nb_ LOF nl_[ng_hn `lig gcr_^ q[mn_ (50.28 

]g) [h^ p_a_n[\f_ q[mn_ (50.61 ]g) b[m nb_ bcab_mn 

p[fo_ qb_h ]igj[l_^ ni inb_l nl_[ng_hnm. Qo[hnc-

n[ncp_ ^[n[ ih nb_ hog\_l i` f_[p_m mbiqm nb[n nb_ 

]ihnlif nl_[ng_hn (21.67) b[m nb_ fiq_mn p[fo_, [h^ 

nb_ LOF nl_[ng_hn i` nb_ q[mn_ gcrnol_ (28.89) b[m 

nb_ bcab_mn p[fo_ ]igj[l_^ ni nb_ inb_l nl_[n-

g_hnm. Fca. 5 mbiqm [h ip_lpc_q i` _aajf[hn jf[hn 

aliqnb ch [ff fckoc^ ila[hc] `_lncfct_l nl_[ng_hnm 

\[m_^ ih p[lc[\f_ jf[hn b_cabn [h^ hog\_l i` 

f_[p_m.  

 

Fca. 4. Yc_f^ i` \ie ]bis `_^ qcnb fckoc^ ila[hc] `_lncfct_l `lig p[lciom 
nsj_m i` ol\[h ila[hc] q[mn_.  

Tl_[ng_hn Pf[hn f_hanb (]g) Nog\_l i` f_[p_m R_mc^o[f q_cabn (al) Cihmogjncih q_cabn (al) 

Cihnlif 19.83±3.76 15.00±1.72\ 112.33± 6.86   ] 99.67±  9.66   ] 

P1 (LOF from mixed waste) 24.78±4.23 22.67±3.11 [ 231.67±11.87  [ 210.56±14.33   [ 

P2 (LOF from vegetable waste) 22.44±3.98 23.67±2.76 [ 188.56± 6.96   [ 168.89±  9.11 [\ 

P3 (LOF from fruit waste) 21.39±2.78 23.33±2.47 [ 150.67± 5.82  \] 135.33±  8.53 \] 

P4 (LOF from sprout waste) 21.89±4.04 16.33±1.98\ 194.33± 7.56  [\ 174.67±  7.66 [\ 

P5 (LOF from catering waste) 21.50±3.77 24.33±3.22 [ 132.11± 6.41  \] 118.78±  5.97 \] 

P6 (LOF from fish waste) 23.44±2.87 23.33±2.74 [ 244.33±12.45  [ 223.89±12.86   [ 

P7 (LOF from blood waste) 24.44±4.12 25.00±3.02 [ 236.00±10.88  [ 198.00±12.77   [ 

LSD 5 % TN 4.50 63.03 60.90 

T[\f_ 5. D[n[ ih nb_ sc_f^ i` \ie ]bis jf[hnm `_^ qcnb fckoc^ ila[hc] `_lncfct_l `lig p[lciom nsj_m i` ol\[h ila[hc] q[mn_. 

Tl_[ng_hn 
Pf[hn b_cabn 

(]g) ch 35 ^[sm 

Nog\_l i` 
f_[p_m ch 35 

^[sm 

Cihnlif 45.33± 9.86 21.67±6.11 

P1 (LOF `lig gcr_^ q[mn_) 50.28± 8.33 28.89±5.34 

P2 (LOF `lig p_a_n[\f_ q[mn_) 50.61±11.67 26.67±5.57 

P3 (LOF `lig `locn q[mn_) 47.78±12.76 23.67±8.33 

P4 (LOF `lig mjlion q[mn_) 50.00± 9.71 25.22±7.32 

P5 (LOF `lig ][n_lcha q[mn_) 48.39± 8.67 22.44±5.34 

P6 (LOF `lig `cmb q[mn_) 48.50± 9.65 26.11±4.94 

P7 (LOF `lig \fii^ q[mn_) 44.33± 7.43 24.22±5.95 

LSD 5 % TN TN 

T[\f_ 6. D[n[ ih aliqnb i` _aajf[hn `_^ qcnb fckoc^ ila[hc] `_lncfct_l 
`lig p[lciom nsj_m i` ol\[h ila[hc] q[mn_. 

Nin_: Tb_ hog_lc][f p[fo_ ch [ ]ifogh `iffiq_^ \s nb_ m[g_ f_nn_l cm hin mcahc`c][hnfs ^cff_l_hn \[m_^ ih nb_ 5% LSD n_mn. NS= hin mcahc`c][hn. 

Nin_: Tb_ hog_lc][f p[fo_ ch [ ]ifogh `iffiq_^ \s nb_ m[g_ f_nn_l cm 
hin mcahc`c][hnfs ^cff_l_hn \[m_^ ih nb_ 5% LSD n_mn. NS= hin mcahc`c-
][hn. 

https://plantsciencetoday.online


7 

Pf[hn S]c_h]_ Ti^[s, ISSN 2348-1900 (ihfch_) 

 Eaajf[hn cm b[lp_mn_^ 70 ^[sm [ft_l jf[hncha [h^ 

]ihncho_m nqc]_ [ q__e ohncf nb_ jf[hnm [l_ 120 ^[sm if^. 

Tb_ nl_[ng_hn i` p[lciom nsj_m i` ol\[h ila[hc] q[mn_ 

qcnb LOF mcahc`c][hnfs _ff_]n_^ _aajf[hn ]lij sc_f^m. T[-

\f_ 7 mbiqm ^[n[ `il 14 b[lp_mnm ih nb_ hog\_l i` `locnm, 

`locn q_cabn, [h^ q_cabn j_l _aajf[hn. Tb_ om_ i` LOF 

`lig ol\[h ila[hc] q[mn_ ch]l_[m_ _aajf[hn sc_f^m mcahc`-

c][hnfs. Wb_h ]igj[l_^ ni nb_ ]ihnlif nl_[ng_hn, jf[hnm 

acp_h LOF `lig [ gcrnol_ i` q[mn_ (17.22 jc_]_m) [h^ `cmb 

q[mn_ (14.78 jc_]_m) mcahc`c][hnfs jli^o]_ gil_ `locnm 

(10.00 jc_]_m). Tb_ alioj [jjfc_^ nb_ LOF `lig [ gcrnol_ 

i` q[mn_ (2,135.56 a) [h^ `cmb q[mn_ b[m nb_ bcab_mn p[fo_ 

ch nb_ `locn q_cabn j[l[g_n_l (1,797.89 a). Tb_ q_cabn 

j[l[g_n_l j_l `locn cm hin mcahc`c][hnfs ^cff_l_hn \_nq__h 

nl_[ng_hnm, g_[hcha nb[n nb_ `locn mct_ cm h_[lfs c^_hnc][f. 

Fca. 6 mbiqm [h ip_lpc_q i` _aajf[hn ]lij sc_f^m \[m_^ ih 

nb_ hog\_l i` `locnm, nin[f q_cabn i` `locnm [h^ q_cabn j_l 

`locn ch [ff fckoc^ ila[hc] `_lncfct_l nl_[ng_hnm.  

Dcm]ommcih  

LOF ^_lcp_^ `lig ol\[h ila[hc] q[mn_ ]ihn[ch_^ ila[hc] 

g[nn_l, hcnlia_h, jbimjbilom, jin[mmcog, ][l\ih, g[a-

h_mcog, ][f]cog, ]ijj_l, tch] [h^ clih. V[lc[\f_ [giohnm 

i` Zh, Mh, F_ [h^ Co g[s \_ ^cl_]nfs [nnlc\on[\f_ ni gc-

]liila[hcmg-g_n[f chn_l[]ncihm nb[n [ff_]n mifo\cfcns (25). 

Fii^ q[mn_ `_lncfct_lm b[p_ 1.5 ncg_m gil_ jbimjbilom, 

nb_ m[g_ [giohn i` hcnlia_h [h^ 1.5 ncg_m f_mm jin[mmc-

og nb[h ai[n g[hol_ (26). Lckoc^ `_lncfct_l g[^_ `lig 

p_a_n[\f_ `ii^ q[mn_ ]ihn[chm 0.83 % hcnlia_h, 16.5 ga/

ea jbimjbilom [h^ 20.62 ]gif/ea jin[mmcog (17). Goh-

[j[m_f[g `cmb q[mn_ LOF ]ihn[ch_^ gc]lihonlc_hnm, g[]-

lihonlc_hnm [h^ _mm_hnc[f [gchi []c^m, qbc]b ]iof^ mncg-

of[n_ jf[hn aliqnb (27). Fcmb iff[f _rnl[]n jlipc^_m [^_-

ko[n_ jf[hn g[]lihonlc_hnm, ch]fo^cha 2.11 % hcnlia_h, 

[m [giohn i` 0.22. 

 LOF `lig ol\[h ila[hc] q[mn_ ][h ch]l_[m_ gom-

n[l^, Bie Cbis [h^ _aajf[hn jf[hn aliqnb [h^ sc_f^. LOF 

`lig ol\[h ila[hc] q[mn_ ]ihn[ch ila[hc] g[nn_l, hcnli-

a_h, jbimjbilom, jin[mmcog, ][l\ih, g[ah_mcog, ][f]c-

og, ]ijj_l, tch], clih [h^ bogc] []c^m, l_kocl_^ \s jf[hnm. 

Tb_ ch]l_[m_^ jH i` LOF (5.52), qbc]b ]ihp_ln_^ hih-

pif[ncf_ [ggihcog cihm chni pif[ncf_ [ggihc[, gcabn [f-

n_l nb_ \[f[h]_ \_nq__h [ggihcog cihm (NH4+) [h^ [g-

gihc[ (NH3) (1). LOF ][h ch]l_[m_ micf'm nin[f [p[cf[\f_ 

hcnlia_h, NO3-N, K _r]b[ha_^ [h^ jH (28). Pf[hnm acp_h 

LOF mbiq_^ [h ch]l_[m_ ch hcnlia_h-`crcha \[]n_lc[, jbim-

jb[n_ mifo\cfctcha \[]n_lc[ [h^ jin[mmcog (29). Tb_ l_mofn 

i` nb_ mno^s mbiq_^ nb[n nb_ LOF i` `cmb q[mn_ b[^ nb_ hc-

nlia_h, jbimjbiliom, jin[mmcog [h^ gc]li_f_g_hnm l_-

kocl_^ \s jf[hn aliqnb [h^ micf `_lncfcns [h^ oncfct_^ _rn_h-

mcp_fs ch nb_ [alc]ofnol[f m_]nil (30). Tb_ [jjfc][ncih LOF 

`lig `cmb q[mn_ ]iof^ ch]l_[m_ jf[hn f_hanb, hog\_l i` 

Fca. 5. Tb_ aliqnb i` _aajf[hnm ch 35 ^[sm [ft_l omcha fckoc^ ila[hc] 
`_lncfct_l `lig p[lciom nsj_m i` ol\[h ila[hc] q[mn_.  

Tl_[ng_hn Tin[f hog\_l i` `locnm Tin[f q_cabn i` `locnm (a) W_cabn i` _[]b `locn (a) 

Cihnlif 10.00±0.98      ] 1,138.00±55.33     ] 113.11±6.66 

P1 (LOF `lig gcr_^ q[mn_) 17.22±2.33      [ 2,135.56±34.33     [ 120.33±7.43 

P2 (LOF `lig p_a_n[\f_ q[mn_) 11.11±1.87    \] 1,378.11±25.37   \] 123.31±9.43 

P3 (LOF `lig `locn q[mn_) 11.22±0.86    \] 1,361.67±41.79   \] 121.25±6.98 

P4 (LOF `lig mjlion q[mn_) 12.11±1.87    \] 1,352.78±39.88   \] 109.46±11.83 

P5 (LOF `lig ][n_lcha q[mn_) 13.22±2.03  [\] 1,600.11±51.88 [\] 116.39±12.45 

P6 (LOF `lig `cmb q[mn_) 14.78±1.43    [\ 1,797.89±32.78   [\ 120.26±8.32 

P7 (LOF `lig \fii^ q[mn_) 11.33 ±0.89    \] 1,276.78±36.23   \] 106.69±11.34 

LSD 5 % 4.16 575.90 NS 

T[\f_ 7. D[n[ ih _aajf[hn sc_f^m `_^ qcnb fckoc^ ila[hc] `_lncfct_l `lig p[lciom nsj_m i` ol\[h ila[hc] q[mn_ 

Fca. 6. Yc_f^ i` _aajf[hn `_^ qcnb fckoc^ ila[hc] `_lncfct_l `lig p[lciom 
nsj_m i` ol\[h ila[hc] q[mn_. 

Nin_: Tb_ hog_lc][f p[fo_ ch [ ]ifogh `iffiq_^ \s nb_ m[g_ f_nn_l cm hin mcahc`c][hnfs ^cff_l_hn \[m_^ ih nb_ 5% LSD n_mn. NS= hin mcahc`c][hn. 
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f_[p_m, ]bfilijbsff ]ihn_hn, mnig[n[ ]ih^o]n[h]_ [h^ 

^cmmifp_^ g[n_lc[f ]ihn_hn ch f_[p_m, hog\_l i` `fiq_lm, 

hog\_l i` `locnm [h^ ]o]og\_l `locn q_cabn (31). LOF `lig 

p_a_n[\f_ q[mn_ b[^ [ mo\mn[hnc[f cgj[]n ih mnl[q\_lls 

jf[hn b_cabn, f_[` [l_[ [h^ `l_mb q_cabn (24). Pf[hn aliqnb 

q[m ^cl_]nfs [ff_]n_^ \s nb_ [p[cf[\cfcns i` [\mil\[\f_ ho-

nlc_hnm, qbcf_ LOF i` p_a_n[\f_ q[mn_ jf[s_^ [ lif_ ch 

jlipc^cha nb_m_ honlc_hnm. Tb_ aliqnb, ko[hncns [h^ ko[fc-

ns i` p_a_n[\f_m b[lp_mnm ]iof^ [ff \_ cgjlip_^ \s omcha 

LOF _rnl[]n_^ `lig q[n_l bs[]chnb [n [ 10% ]ih]_hnl[ncih 

(32). 

 LOF `lig [hcg[f q[mn_ (`cmb q[mn_ [h^ ]iq \fii^) 

b[m al_[n_l cgj[]n _ff_]n ih jf[hn aliqnb [h^ sc_f^ nb[h 

LOF `lig p_a_n[f q[mn_ (p_a_n[\f_ q[mn_, `locn, mjlionm 

[h^ ][n_lcha q[mn_). Cb_gc][f [h[fsmcm ^[n[ mbiqm nb[n 

LOF `lig `cmb q[mn_ [h^ \fii^ q[mn_ ]ihn[ch_^ gil_ il-

a[hc] g[nn_l, hcnlia_h, jbimjbilom, jin[mmcog, ][l\ih, 

g[ah_mcog, ][f]cog, ]ijj_l, tch], clih [h^ bogc] []c^ 

nb[h LOF `lig inb_l g[n_lc[fm. Hogc] []c^ ][h ch-

]l_[m_ a[lfc] aliq [h^ sc_f^ (33). Tbcm mno^s b[m `ioh^ nb[n 

jf[hnm acp_h LOF [hcg[f q[mn_ b[m al_[n_l [giohn i` \ci-

g[mm, ch]l_[m_^ honlc_hn [\miljncih [h^ ^_p_fijg_hn i` 

h_q ila[hm (f_[p_m [h^ `c\liom liinm) (15). Tb_ hcnlia_h 

]ihn_hn i` LOF `lig `cmb q[mn_ [^^_^ qcnb j[j[s[ f_[p_m 

(]ihn[chcha j[j[ch _htsg_) q[m bcab_l (0.49%) nb[h nb[n 

i` nb_ ]ihnlif nl_[ng_hn (ihfs `lig `cmb q[mn_), qbc]b ]ih-

n[ch_^ ihfs 0.30 % hcnlia_h (34). Tb_ \cia[m mfolls C/N 

l[nci jli^o]_^ `lig nb_ log_h ]ihn_hn i` ]iqm l_[]b_^ 

12.17 [ft_l 4 q__em, ch^c][ncha nb[n nb_ `_lncfct_l q[m l_[^s 

ni \_ om_^ ih jf[hnm (35).  

 

Cih]fomcih 

Lckoc^ ila[hc] `_lncfct_lm `lig p_a_n[\f_m, `locn, mjlion, 

`ii^, `cmb, \fii^ q[mn_ [h^ gcr_^ q[mn_ ]ihn[ch ila[hc] 

g[nn_l, p[lscha [giohnm i` hcnlia_h (N), jbimjbilom (P), 

jin[mmcog (K), ][l\ih (C), g[ah_mcog (Ma), ][f]cog (C[), 

]ijj_l (Co), tch] (Zh), clih (F_), [h^ bogc] []c^. LOF `lig 

\fii^ q[mn_ [h^ `cmb q[mn_ ]ihn[chm _f_p_h mo\mn[h]_m 

qbc]b [l_ l_f[ncp_fs bcab_l nb[h inb_lm. Tb_ l_mofnm i` nb_ 

[jjfc][ncih n_mn ih jf[hnm mbiq_^ nb[n LOF `lig ol\[h 

ila[hc] q[mn_ ch]l_[m_^ nb_ aliqnb [h^ sc_f^ i` _aajf[hn, 

\ie ]bis [h^ gomn[l^. Tb_ nsj_ i` ila[hc] q[mn_ b[^ hi 

_ff_]n ih aliqnb \on [ff_]n_^ nb_ jli^o]ncih i` _aajf[hn 

[h^ \ie ]bis. Pf[hnm acp_h LOF `lig `cmb q[mn_ [h^ \fii^ 

q[mn_ jli^o]_^ bcab_l sc_f^m nb[h nbim_ acp_h LOF `lig 

inb_l g[n_lc[fm.  

 Tb_ nsj_ i` ila[hc] q[mn_ b[m hi _ff_]n ih aliqnb 
\on ^i_m [ff_]n nb_ jli^o]ncih i` p_a_n[\f_ ]lijm. Pf[hnm 

nb[n q_l_ [jjfc_^ qcnb LOF `lig `cmb q[mn_ [h^ \fii^ 

q[mn_ jli^o]_^ bcab_l sc_f^m nb[h nbim_ acp_h LOF `lig 

inb_l g[n_lc[fm.  

A]ehiqf_^a_g_hnm 

Tb_ g[hom]lcjn cm j[ln i` nb_ l_m_[l]b g[n_lc[f `il nb_ m_-

]ih^ s_[l Hcab_l E^o][ncih Ajjfc_^ R_m_[l]b (PTUPT) 

m]b_g_ i` nb_ 3-s_[l jf[h. Oh nbcm i]][mcih, q_ qiof^ fce_ 

ni nb[he nb_ Dcl_]nil[n_ i` R_m_[l]b [h^ Ciggohcns S_l-

pc]_, Dcl_]nil[n_ G_h_l[f i` R_m_[l]b Snl_hanb_hcha [h^ 

D_p_fijg_hn i` nb_ Mchcmnls i` R_m_[l]b, T_]bhifias [h^ 

Hcab_l E^o][ncih, qbc]b b[m jlipc^_^ `oh^m `il nb_ cgjf_-

g_hn[ncih i` l_m_[l]b  

 

Aonbilm ]ihnlc\oncihm   

DH: jf[hhcha [ff l_m_[l]b g[n_lc[fm, [h[fstcha ^[n[ [h^ 

qlcncha g[hom]lcjnm, TTS: jl_j[lcha _rj_lcg_hn[f ^_mcahm, 

[mmcmncha ch ^[n[ [h[fsmcm [h^ ^cm]ommcih, MT: ]ih^o]ncha 

_rj_lcg_hnm [h^ ]iff_]ncha l_m_[l]b ^[n[. 

 

Cigjfc[h]_ qcnb _nbc][f mn[h^[l^m   

Cih`fc]n i` chn_l_mn :Aonbilm ^_]f[l_ nb[n nb_s ^ih’n b[p_ 

[hs ]ih`fc]n i` chn_l_mn.  

Enbc][f cmmo_m : None.   
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