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A\str[]t  

Piil mo\mn[n_ `fiq l[n_ [ff_]nm nb_ jli^o]ncih i` ]lijm oh^_l bs^lijihc] 

msmn_gm [m ]ihn[]n [h^ ]iffcmcih ncg_m i` cihm (honlc_hnm) qcnb liinm cm [ff_]n-

_^ ^_]c^cha honlc_hnm ojn[e_ l[n_ [h^ ko[hncns l_kocl_^ `il ]lij aliqnb. 

K__jcha ch pc_q, [ mno^s q[m ]ih^o]n_^ oh^_l bs^lijihc] ]ofnol_ ni i\n[ch 

ijncg[f `fiq l[n_ `il bcab_l jli^o]ncih i` f_nno]_, qbc]b cm [h cgjiln[hn 

f_[`s p_a_n[\f_. Tqi f_nno]_ p[lc_nc_m (Bimnih [h^ Liffi Bcih^[) q_l_ mo\-

d_]n_^ ni 4 ^cff_l_hn `fiq l[n_m (0.5, 1.0, 1.5, 2.0 L gch-1) oh^_l ]igjf_n_fs 

l[h^igct_^ ^_mcah (CRD) qcnb `[]nilc[f [ll[ha_g_hn [h^ l_jfc][n_^ `iol 

ncg_m. Tb_ ion]ig_m i` nb_ mno^s moaa_mn nb[n j_l`ilg[h]_ i` Liffi Bcih^[ 

p[lc_ns q[m \_nn_l nb[h Bimnih l_a[l^cha liin [h^ mbiin `l_mb [h^ ^ls \ci-

g[mm, f_[` hog\_l, [l_[, f_hanb [h^ qc^nb [h^ b_[^ ^c[g_n_l [h^ jf[hn 

b_cabn. Tb_ m[g_ j[l[g_n_lm e_jn ih ch]l_[mcha qcnb ch]l_[m_ i` `fiq l[n_ 

[h^ []bc_p_^ g[rcgog p[fo_m [n 1.5 L gch-1. B_sih^ nb[n `fiq l[n_ nb_ p[f-

o_m `il nb_m_ j[l[g_n_lm ^_]fch_^ qbc]b ch^c][n_^ nb[n nb_ ijncg[f `fiq 

l[n_ `il nb_m_ 2 f_nno]_ p_lcnc_m cm 1.5 L gch-1. H_h]_, cn q[m ]ih]fo^_^ nb[n 

`il bcab_l jli^o]ncih i` f_nno]_, nb_ `fiq l[n_ mbiof^ \_ e_jn [n 1.5 L gch-1 ch 

Nonlc_hn Fcfg T_]bhcko_ (NFT) omcha bs^lijihc] msmn_g qcnb _hpclihg_hn[f 

[h^ mo\mnl[n_ ]ih^cncihm g_hncih_^ ch g[n_lc[fm [h^ g_nbi^ jilncih i` 

nbcm [lnc]f_.   

 

K_ywir^s  

`fiq l[n_; bs^lijihc]; f_nno]_; honlc_hn `cfg n_]bhcko_; jli^o]ncih   

 

Ihtri^u]tcih  

Cbic]_ i` jo\fc] ni l_mc^_ ch \ca ]cnc_m cm ][omcha [ m_p_l_ jl_mmol_ ih ]cnc_m 

l_a[l^cha `ii^ m_]olcns [m [p[cf[\cfcns i` `l_mb `locnm, p_a_n[\f_m inb_l j_l-

cmb[\f_ ]iggi^cnc_m cm [ m_lciom ]ih]_lh `il ol\[h [l_[m. Ti ]on nbcm jl_m-

mol_ mbiln, ol\[h `[lgcha viz. liiftij a[l^_hcha, ecn]b_h a[l^_hcha, [_li-

jihc]m, p_lnc][f `[lgcha, [ko[jihc]m, bs^lijihc]m [h^ _^c\f_ f[h^m][j_ [l_ 

nb_ _h_las m[pcha, _hmolcha `ii^ [p[cf[\cfcns [h^ _]i-`lc_h^fs n_]bhcko_m `il 

aliqcha `locnm [h^ p_a_n[\f_m (1). Agiha nb_m_ n_]bhcko_m, bs^lijihc]m cm 

qc^_fs [^ijn_^ n_]bhcko_ `il jli^o]ncih i` `locn, ilh[g_hn[f, g_^c]ch[f 

[h^ p_a_n[\f_ jf[hnm. A]]il^cha ni [ l_jiln i` T_]bS]c  R_m_[l]b, ^olcha nb_ 

s_[l 2022, Uhcn_^ Al[\ Egcl[n_m (UAE) g[le_n i` bs^lijihc]m p[fo_^ [n 

95.22 gcffcih USD [h^ b[m \__h c^_hnc`c_^ ni `fiolcmb [n ]igjioh^ [hho[f 
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aliqnb l[n_ (CAGR) i` 8.66 % ncff `il_][mn j_lci^ i` 2028. 

Hs^lijihc] cm msmn_g ch qbc]b jf[hnm ^i_m hin l_kocl_ micf 

`il [h]bil[a_ chmn_[^ jf[hnm [l_ mojjiln_^ \s j_\\f_m, 

]f[s il li]em [h^ liinm i` jf[hnm [l_ cgg_lm_^ ch honlc_hn 

_hlc]b_^ q[n_l (2). Pf[hnm [l_ aliqh ch ]ihnliff_^ _hpclih-

g_hn [m n_gj_l[nol_, l_f[ncp_ bogc^cns, [cl ]cl]of[ncih; 

]b[l[]n_lcmnc]m i` honlc_hnm _hlc]b_^ q[n_l [l_ ]ihnliff_^ 

ch [ l[ha_ (3). Am nb_ honlc_hnm [l_ [^^_^ ch nb_ q[n_l [h^ 

]cl]of[n_^ ch nb_ ]b[hh_fm \s g[chn[chcha [ mj_]c`c] n_g-

j_l[nol_, jH [h^ `fiq l[n_ _cnb_l g[ho[ffs il \s g_]b[hc-

][f ncg_lm. Do_ ni ]ihnliff_^ aliqcha ]ih^cncihm, ^cm_[m_, 

chm_]n/j_mn [h^ j[nbia_h ch]c^_h]_ l_^o]_m (4) [m q_ff [m 

nb_ om_ i` j_mnc]c^_m cm [fmi l_^o]_^ ni gchcg[f f_p_f. 

 Am [ff nb_ aliqcha ]ih^cncihm [l_ ]ihnliff_^ ch [ 

mj_]c`c] l[ha_, nb_ l[ha_ i` nb_m_ chjonm il ]ih^cncihm cm 

`ioh^ [n ijncg[f f_p_f `il \_nn_l jli^o]ncih i` ]lijm. In 

q[m l_jiln_^ nb[n nb_ mo\mnl[n_ om_^ `il bs^lijihc] ]ofnc-

p[ncih ]cl]of[n_m, ch ]ihnl[ls ni nb[n i` micf ]ofnol_ [h^ cnm 

`fiq l[n_ [ff_]nm nb_ ]lij jli^o]ncih [h^ b_ ch^c][n_^ nbcm 

`_[nol_ [m e_s ^cff_l_h]_ \_nq__h nb_m_ 2 jli^o]ncih msm-

n_gm (5). Tb_ l[n_ i` `fiq ^_n_lgch_m nb_ chn_l[]ncih i` 

liin msmn_g qcnb honlc_hnm [h^ q[n_l `il nb_cl [\miljncih, 

[]]ogof[ncih [h^ oncfct[ncih. Pf[hnm ojn[e_ gil_ honlc-

_hnm [n ijncg[f `fiq l[n_, l_mofncha ch \_nn_l ]lij aliqnb 

[h^ ofncg[n_fs nb_ jli^o]ncih. Tb_ ^_p_fijg_hn i` jf[hnm 

liinm [h^ mbiinm ^_j_h^m ojih nb_ honlc_hn ojn[e_ l_-

kocl_^ `il aliqnb [m bcab_l honlc_hn ojn[e_ [h^ oncfct[ncih 

_ffc]c_h]s ^_p_fijm \_nn_l liin msmn_g [m q_ff [m mbiinm 

\cig[mm. Ern_hmcp_ liin msmn_g i` ]lijm _h[\f_m nb_g ni 

ojn[e_ gil_ honlc_hnm [h^ q[n_l [h^ l_mofnm ch \_nn_l ]lij 

jli^o]ncih. Tb_ ]lij mj_]c_m [fmi b[p_ mig_ a_h_nc] `_[-

nol_ ni ^_p_fij nb_cl liin msmn_g. Sig_ jf[hn mj_]c_m [h^ 

_p_h ^cff_l_hn ]ofncp[lm i` m[g_ mj_]c_m b[p_ ^cff_l_hn liin 

msmn_g qbc]b ^cmnchaocmb_m nbim_ l_a[l^cha honlc_hnm oj-

n[e_, aliqnb l[n_ [h^ jli^o]ncih.  

 Afnbioab nb_ jli^o]ncih i` f_nno]_ cm \_cha jligin-

_^ ch l_]_hn s_[lm, biq_p_l, nb_ aliqcha ]ih^cncihm b[p_ 

hin \__h mn[h^[l^ct_^ s_n (6). M[dil ]b[ff_ha_ ni jli^o]_ 

f_nno]_ ch bs^lijihc]m \s fcgcncha _hpclihg_hn[f cmmo_m 

[h^ _ffc]c_hnfs omcha q[n_l l_miol]_m cm nb_ mn[h^[l^ct[ncih 

i` msmn_g `il ko[fcns jli^o]ncih [n f[la_ ko[hncns (7). In 

q[m l_jiln_^ nb_ ch]l_[m_ ch bcab_l f_[` jli^o]ncih i` f_n-

no]_ ch al__h biom_ omcha bs^lijihc] msmn_g (8, 9).        

Pli^o]ncih i` f_nno]_ oh^_l bs^lijihc] msmn_g q[m           

41 ea g-2 s-1 biq_p_l, oh^_l micf-aliqh ]ih^cncihm nb_ jli-

^o]ncih i` nb_ m[g_ q[m 3.9 ea g-2 s-1 (8).  

 Pli^o]ncih i` f_nno]_ cm a_nncha jijof[lcns []limm 

nb_ afi\_ [h^ cm a_nncha [nn_hncih `il bcab_l jli^o]ncih 

^o_ ni cnm \_h_`c]c[f _ff_]nm ih bog[h b_[fnb (10). Do_ ni 

cnm \ci[]ncp_ ]igjioh^m mo]b [m ][lin_hic^m, jb_hifc]m 

[h^ Vcn[gchm c._. A, B9 [h^ Vcn[gch C ]ihn_hnm [h^ ^c_n[ls 

`c\l_m nb_ honlcncih[f p[fo_ i` f_nno]_ cm [m]lc\_^ (11, 12). 

L_nno]_ cm \_cha _f_]n_^ [m mn[jf_ ]igjih_hn ch m[f[^ fce_ 

`l_mb g_[fm ^o_ ni cnm fiq mi^cog, `[nm [h^ ][filc] p[fo_ 

[h^ cm \_cha q_ff-fce_^ [h^ a_nncha jijof[lcns (13, 14). Afn-

bioab cnm hiolcmbcha ko[fcns cm hin ]ihmc^_l_^ q_ff ^o_ ni 

bcab_l q[n_l ]ihn_hnm (15), s_n nbcm n_h^_l [h^ p_l^[hn 

p_a_n[\f_ cm a_nncha ]ihmc^_l[ncih ch ch^omnlc[fct_^ ]ioh-

nlc_m fce_ USA [h^ Cbch[ (8). K__jcha ch pc_q nb_ cg-

jiln[h]_ i` f_nno]_ `il gil_ g[le_n ^_g[h^, p[fo_, mbiln 

^ol[ncih, fiq ^_g[h^ `il fcabn [h^ m_hmcncpcns ni nb_ ion-

mc^_ _hpclihg_hn, nb_ ]ihn_gjil[ls mno^s q[m jf[hh_^ ni 

`ch^ ijncg[f `fiq l[n_ `il f_nno]_ ch NFT omcha bs^lijihc] 

msmn_g. In q[m bsjinb_mct_^ nb[n ijncg[f `fiq l[n_ qcff 

_hb[h]_ nb_ jli^o]ncih i` f_nno]_ \s `[piolcha liin [h^ 

mbiin aliqnb, bcab_l ojn[e_ i` honlc_hnm [h^ ch]l_[mcha 

nb_cl om_ _ffc]c_h]s.   

 

M[t_rc[fs [h^ M_tbi^s 

Tb_ ]oll_hn mno^s q[m ]ih^o]n_^ ni _p[fo[n_ nb_ ijncg[f 

`fiq l[n_ `il \_nn_l jli^o]ncih i` f_nno]_ `lig M[l]b 15 ni 

M[s 13, 2022 ch Do\[c, [n GEAP F[lgm LLC, T_]bhifias 

P[le. Tb_ _rj_lcg_hn q[m ^_mcah_^ ch CRD qcnb `[]nilc[f 

[ll[ha_g_hn b[pcha 2 p[lc_nc_m (Bimnih [h^ Liffi Bcih^[) 

[h^ 4 `fiq l[n_m (0.5, 1.0, 1.5 & 2.0 L g-1) [h^ l_jfc][n_^ 

`iol ncg_m. Tb_ _rj_lcg_hn q[m ]ih^o]n_^ oh^_l Nonlc_hn 

Fcfg T_]bhcko_ (NFT). Tb_ n_gj_l[nol_, l_f[ncp_ bogc^cns, 

CO2 ]ih]_hnl[ncih [h^ n_gj_l[nol_ i` ]cl]of[ncha `foc^ q[m 

[fmi g[chn[ch_^ ch mj_]c`c] l[ha_ [m ^_m]lc\_^ ch T[\f_ 1. 

Ni j_mnc]c^_ q[m [jjfc_^ _ria_hiomfs. Lcabn q[m jlipc^_^ 

[lnc`c]c[ffs omcha LED no\_m.  

 Tb_ holm_ls q[m jl_j[l_^ ch Ri]eqiif ]o\_m qcnb 

^_cihct_^/^_gch_l[fct_^ q[n_l qcnb l_p_lm_ imgimcm. Aft_l 

8 ^[sm, nb_ holm_ls q[m nl[hmjf[hn_^ ch l[]em b[pcha omcha 

jf[mnc] h_n ]ojm \s _rjimcha nb_ liinm i` jf[hnm ni nb_ ho-

nlc_hn `fiq l[n_ ni `_q gcffcg_nl_m. Tb_ honlc_hn lc]b q[n_l 

`fiqm nblioab PVC jcj_m i` NFT ]b[hh_fm. Tb_ NFT ]b[h-

h_fm q_l_ ch]fch_^ [n mfij_ i` 2.5-3.5%. E[]b l[]e b[m 12 

mb_fp_m [h^ 8 NFT ]b[hh_fm b[pcha 3.2 g f_hanb. A nin[f 16 

jf[hnm q_l_ nl[hmjf[hn_^ qcnb P-P ^cmn[h]_ i` 17.5 ]g ch 

_[]b NFT ]b[hh_f, mi nb_ hog\_l i` jf[hnm ch _[]b l[]e 

q[m 1536. 4 l[]em q_l_ om_^ ch _rj_lcg_hn \s ]ihmc^_lcha 

_[]b l[]e [m l_jfc][ncih [h^ omcha b[f` mb_fp_m i` _[]b l[]e 

`il _[]b p[lc_ns. Nonlc_hn lc]b q[n_l q[m [ffiq_^ ni `fiq 

nblioab NFT ]b[hh_fm `il 9 b [ ^[s. 

 Aft_l 58 ^[sm, 10 jf[hnm i` f_nno]_ q_l_ b[lp_mn_^ 
`lig _[]b nl_[ng_hn [h^ nb_cl b_cabn, b_[^ ^c[g_n_l, f_[` 

f_hanb [h^ qc^nb q_l_ g_[mol_^ qcnb b_fj i` g_[molcha 

m][f_. Riin [h^ mbiin `l_mb q_cabnm q_l_ n[e_h qcnb b_fj 

i` ^cacn[f q_cabcha \[f[h]_. Tb_ hog\_l i` f_[p_m q[m 

]iohn_^ `il _[]b jf[hn [h^ nb_cl [p_l[a_ f_[` [l_[ q[m 

g_[mol_^ qcnb b_fj i` ^cacn[f f_[` [l_[ g_n_l. Aft_l l_]il^-

cha i` nb_m_ j[l[g_n_lm, _[]b jf[hn q[m mo\d_]n ni [cl ^ls 

[h^ nb_h nl[hm`_ll_^ ni ^lscha ip_h ni a_n ]ihmn[hn ^ls 

q_cabn i` liinm [h^ mbiinm qbc]b q[m [fmi q_cab_^ ih 

^cacn[f q_cabcha \[f[h]_. 

Sr. Ni Ihjut R[ha_ 

1 Acl n_gj_l[nol_ 22-23°C 

2 R_f[ncp_ bogc^cns 70-80% 

3 CO2 f_p_f 600-800 jjg 

4 W[n_l n_gj_l[nol_ 22-23°C 

5 EC i` q[n_l 1.0-1.8 ^Sg-1 

6 jH i` q[n_l 5.8-6.8 

T[\f_ 1. R[ha_ i` `cr_^ chjonm jlipc^_^ ni nb_ f_nno]_ ch nbcm _rj_lcg_hn. 
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Statistics       

Tb_ l_]il^_^ j[l[g_n_lm q_l_ [h[fsm_^ mn[ncmnc][ffs omcha 

Fcmb_l’m Ah[fsmcm i` V[lc[h]_ n_]bhcko_ [h^ nl_[ng_hn’m 

g_[hm q_l_ ]igj[l_^ omcha Toe_s’m bih_mnfs mcahc`c][hn 

^cff_l_h]_ n_mn (16). Tb_ l_al_mmcih [h[fsmcm q[m j_l`ilg_^ 

`il _[]b j[l[g_n_l ni ]b_]e nb_ ch]l_[m_/^_]l_[m_ l_-

mjihm_ `il _[]b ^_j_h^_hn p[lc[\f_ qcnb j_l ohcn ch]l_[m_ 

i` chjon p[lc[\f_. Tb_ ]ill_f[ncih [h[fsmcm q[m [fmi j_l-

`ilg_^ ni g_[mol_ nb_ mnl_hanb i` [mmi]c[ncih i` [ff l_]-

il^_^ j[l[g_n_lm.   

 

R_sufts   

D[n[ ch Fca. 1 mbiqm nb[n `fiq l[n_ i` g_^c[ ch bs^lijihc] 

msmn_g mcahc`c][hnfs [ff_]n_^ nb_ ]iff_]n_^ j[l[g_n_lm. 

Ih]l_[m_ ch `fiq l[n_ ch]l_[m_^ nb_ jf[hn b_cabn i` f_nno]_ 

[m gchcgog b_cabn q[m l_]il^_^ qcnb mfiq_mn `fiq l[n_ 

[h^ g[rcgog qcnb nb_ `[mn_mn `fiq l[n_ biq_p_l nb_ gil_ 

ch]l_[m_ ch b_cabn q[m l_]il^_^ ch Liffi Bcih^[ p[lc_ns 

nb[h Bimnih. A]]il^cha ni ^[n[ ch Fca. 1 b_[^ ^c[g_n_l, 

hog\_l i` f_[p_m, f_[` f_hanb, f_[` qc^nb [h^ f_[` [l_[ i` 

\inb f_nno]_ p_lcnc_m ch]l_[m_^ qcnb `fiq l[n_ oj ni            

1.5 L gch-1 \on nb_ ^_]l_[m_^ [m `fiq l[n_ l_[]b_^ ni            

2 L gch-1. Ih]l_[m_ ch nb_ p[fo_m i` [ff nb_m_ j[l[g_n_lm 

_r]_jn hog\_l i` f_[p_m q[m gil_ ch Liffi Bcih^[ nb[h 

Bimnih, biq_p_l nb_ hog\_l i` f_[p_m ch \inb p[lc_nc_m 

q[m mn[ncmnc][ffs [n j[l ch _[]b nl_[ng_hn. Tb_ l_al_mmcih 

[h[fsmcm mbiqcha nb_ l_mjihm_ i` \inb p[lc_nc_m qcnb ch-

]l_[mcha l[n_ i` `fiq q[m [fmi ^ih_ `il [ff nb_m_ j[l[g_-

n_lm [h^ cm jl_m_hn_^ ch Fca. 1. 

 A]]il^cha ni ^[n[ ch Fca. 2, nb_ _]ihigc] sc_f^ i` 

f_nno]_ ch `ilg i` b_[^ `l_mb q_cabn q[m i\n[ch_^          

Fca. 1. R_mjihm_ i` Pf[hn H_cabn, H_[^ Dc[g_n_l, Nog\_l i` L_[p_m, L_[` L_hanb, L_[` Wc^nb [h^ L_[` Al_[ i` f_nno]_ [n ^cff_l_hn `fiq l[n_m.  
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g[rcgog ch Liffi Bcih^[ nb[h ch Bimnih. M[rcgog p[fo_m 

`il b_[^ `l_mb q_cabn q_l_ l_]il^_^ qb_h `fiq l[n_ q[m 

1.5 L gch-1 qbcf_ gchcgog b_[^ `l_mb q_cabn q[m i\n[ch_^ 

[n mfiq_mn `fiq l[n_ i` 0.5 L gch-1. M[rcgog b_[^ ^ls 

q_cabn, liin `l_mb q_cabn [h^ liin ^ls q_cabn q[m [fmi 

l_]il^_^ qcnb `fiq l[n_ i` 1.5 L gch-1. Tb_ ch]l_[m_ ch `fiq 

l[n_ \_sih^ 1.5 L gch-1 l_^o]_^ [ff nb_ l_]il^_^ j[l[g_-

n_lm. Tb_ gchcgog p[fo_m `il nb_m_ j[l[g_n_lm q_l_ [fmi 

l_]il^_^ qcnb `fiq l[n_ i` 0.5 L gch-1. Tb_ l_al_mmcih [h[f-

smcm mbiqcha nb_ l_mjihm_ i` \inb p[lc_nc_m qcnb ch]l_[mcha 

l[n_ i` `fiq q[m [fmi ^ih_ `il nb_m_ j[l[g_n_lm [h^ cm jl_-

m_hn_^ ch Fca. 3 [h^ 4.  

Fca. 2. R_mjihm_ i` H_[^ Fl_mb W_cabn, H_[^ Dls q_cabn, Riin Fl_mb W_cabn [h^ Riin Dls W_cabn i` f_nno]_ [n ^cff_l_hn `fiq l[n_m.  

Fca. 3. R_al_mmcih [h[fsmcm i` Pf[hn H_cabn, H_[^ Dc[g_n_l, Nog\_l i` L_[p_m, L_[` L_hanb, L_[` Wc^nb [h^ L_[` Al_[ i` f_nno]_.  
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 Cill_f[ncih i` nb_ l_]il^_^ j[l[g_n_lm (T[\f_ 2) 

mbiqm nb[n [ mnliha ]ill_f[ncih _rcmnm ch [ff inb_l j[l[g_-

n_lm _r]_jn hog\_l i` f_[p_m qcnb [ff inb_l j[l[g_n_lm [h^ 

]ill_f[ncih i` jf[hn b_cabn qcnb mbiin `l_mb [h^ ^ls q_cabn 

[h^ qcnb b_[^ ^c[g_n_l. Tb_ mnl_hanb i` [mmi]c[ncih cm [fmi 

ch^c][n_^ (T[\f_ 2).   

 

Dcs]usscih 

Hcab_l jf[hn \cig[mm cm l_kocl_^ qb_h sc_f^ i` [hs ]lij 

jf[hn cm \[m_^ ih `l_mb il ^ls \cig[mm (17). Am jf[hn 

aliqnb ^_j_h^m ojih jbinimshnb_nc] ][j[\cfcns [h^ f_[` 

[l_[ (18) nb_l_`il_ `il jbinimshnb_nc] jli]_mm nb_ f_[` cm 

gimn cgjiln[hn ]igjih_hn `il _h_las mshnb_mcm. Tb_ l_-

mofnm i` nb_ mno^s mbiq nb[n `fiq l[n_ [ff_]nm nb_ j_l`il-

g[h]_ i` f_nno]_ ch n_lgm i` aliqnb [h^ sc_f^ (Fca. 1, 2). 

Binb nb_ p[lc_nc_m mbiq_^ ^cff_l_hn l_mjihm_ ni `fiq l[n_. 

Liffi Bcih^[ j_l`ilg_^ \_nn_l nb[h Bimnih. Tb[n gcabn \_ 

^o_ ni `[]n nb[n ^cff_l_hn ]ofncp[lm i` m[g_ mj_]c_m b[p_ 

mbiqh ^cff_l_hn \_b[pciolm ni nb_ _hpclihg_hn. Riin ]b[l-

[]n_lcmnc]m p[ls `il _[]b jf[hn mj_]c_m (19). Mil_ip_l, `il 

_[]b jf[hn mj_]c_m nb_ chn_l[]ncih i` `fiq [h^ jf[hn ^cff_lm 

^_j_h^cha ojih mnlo]nol_-`foc^ chn_l[]ncih (20). Mil_ liin 

[h^ mbiin \cig[mm (`l_mb [h^ ^ls), f_[` f_hanb, qc^nb, [l_[, 

b_[^ ^c[g_n_l [h^ jf[hn b_cabn i` Liffi Bcih^[ ch iol 

mno^s `olnb_l p_lc`s nb_ `[]n (Fca. 1, 2). Tb_ ^cff_lcha liin 

giljbifiac][f ]b[l[]n_lcmnc]m i` jf[hnm f_[^ ni ^cff_l_h]_ 

ch honlc_hn ojn[e_ (21), ^o_ ni qbc]b jf[hn mbiqm ^cff_l_hn 

aliqnb [h^ \cig[mm jli^o]ncih. 

Fca. 4. R_al_mmcih [h[fsmcm H_[^ Fl_mb W_cabn, H_[^ Dls q_cabn, Riin Fl_mb W_cabn [h^ Riin Dls W_cabn i` f_nno]_.  

  HD LA LL LW NL PH RDW RFW SDW 

LA 0.94** *               

LL 0.95** 0.99* *             

LW 0.92** 0.99** 0.99** *           

NL 0.15 NS 0.23 NS 0.22 NS 0.25 NS *         

PH 0.59 NS 0.80* 0.78* 0.83* 0.22 NS *       

RDW 0.92** 0.98** 0.99** 0.99** 0.20 NS 0.84** *     

RFW 0.95** 0.99** 0.99** 0.99** 0.19 NS 0.79* 0.99** *   

SDW 0.80* 0.87* 0.86** 0.86** 0.63 NS 0.68 NS 0.83* 0.82* * 

SFW 0.80* 0.87* 0.86** 0.86** 0.62 NS 0.66 NS 0.82* 0.83* 0.99** 

T[\f_ 2. Cill_f[ncih Ah[fsmcm i` ^cff_l_hn j[l[g_n_lm i` L_nno]_ aliqh ch Hs^lijihc] ]ofnol_. 

HD= b_[^ ^c[g_n_l, LA= f_[` [l_[, LL= f_[` f_hanb, LW= f_[` qc^nb, NL= Nog\_l i` f_[p_m, PH= jf[hn b_cabn, RDW= liin ^ls q_cabn, RFW= liin `l_mb q_cabn, SFW= 
mbiin `l_mb q_cabn, SDW= mbiin ^ls q_cabn, *= Scahc`c][hn [n j≤0.05, **= Scahc`c][hn [n j≤0.01, NS= hih-mcahc`c][hn.  
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 D[n[ ch Fca. 1 [h^ 2 ch^c][n_m nb[n ch]l_[m_ ch `fiq 
l[n_ ch]l_[m_m nb_ b_[^ ^c[g_n_l, `l_mb [h^ ^ls \cig[mm, 
jf[hn b_cabn, f_[` [l_[, f_[` f_hanb [h^ qc^nb, `l_mb [h^ ^ls 
\cig[mm i` liinm ni [ ]_ln[ch `fiq l[n_ (1.5 L gch-1) biq_p-
_l, nb_ `olnb_l ch]l_[m_ ch `fiq (2 L gch-1) mcahc`c][hnfs moj-
jl_mm_^ nb_ p[fo_m i` [ff nb_m_ j[l[g_n_lm. Ojncgog `fiq 
l[n_ cm l_kocl_^ `il nb_ \_nn_l j_l`ilg[h]_ i` ]lijm ch bs-
^lijihc] msmn_g [m cn ^_n_lgch_m nb_ [p[cf[\cfcns [h^ oj-
n[e_ i` honlc_hnm \s liin msmn_g i` ]lij. In q[m `ioh^ nb[n 
liin f_hanb [h^ [l_[ ch]l_[m_^ qcnb ch]l_[mcha `fiq l[n_ ni 
[h _rn_hn \on \_sih^ nb_ ijncgog `fiq l[n_ nb_ m[g_ j[-
l[g_n_lm l_^o]_^ (5). Sfiq_l `fiq l[n_ qcff hin [ff_]n jf[hn 
aliqnb i\pciomfs [h^ ch ]ihnl[mn nb_ `[mn_l `fiq l[n_ qcff 
[ff_]n nb_ aliqnb h_a[ncp_fs.  

 Ujn[e_ i` honlc_hnm ^_j_h^m ojih mol`[]_ [l_[ [h^ 
f_hanb i` liinm (21, 22) [m liinm [l_ nb_ g[ch ila[h `il oj-
n[e_ i` honlc_hnm ch jf[hnm. Mil_ liin mol`[]_ [l_[ [h^ 
f_hanb f_[^ ni \_nn_l honlc_hn [\miljncih l_mofncha ch bcab-
_l \cig[mm jli^o]ncih qcnb ch]l_[mcha `fiq l[n_. Fil \_nn_l 
[\miljncih i` honlc_hnm c^_[f `fiq l[n_/j[nn_lh iff_lm ijnc-
g[f ]iffcmcih l[n_ [h^ chn_l[]ncih ncg_ ni cihm qcnb liinm. 
Tb_ _fiha[ncih i` liinm i]]olm ^o_ ni ijncg[f jbsmc][f 
mncgof[ncih f_[^cha ni \_nn_l aliqnb (5). Tb_ ^cff_l_h]_ ch 
liin \cig[mm (Fca. 1, 2) gcabn \_ ^o_ ni p[lscha ech_nc] _h-
_las ^o_ ni p[lscha `fiq l[n_, [m ech_nc] _h_las cm l_a[l^_^ 
[m jbsmc][f mncgofc [h^ aliqnb jligin_l (23). Tb_ `[mn_l 
`fiq l[n_ jlipc^_m _r]_mmcp_ jbsmc][f mncgofc ni liinm l_-
mofncha ch l_^o]_^ ]ihn[]n ncg_ (24) [h^ ofncg[n_fs l_^o]-
cha honlc_hn [\miljncih `il \_nn_l ]lij aliqnb [h^ \ci-
g[mm jli^o]ncih. Snl_mm nb_ils i` jf[hnm [fmi p_lc`c_m nb_ 
ion]ig_m i` nb_ mno^s (Fca. 1, 2) [m cn ^_m]lc\_m nb[n c^_[f 
g_]b[hc][f/jbsmc][f mncgofom ][om_m _omnl_mm l_mofncha ch 
_hb[h]_^ liin aliqnb, honlc_hn [\miljncih [h^ \cig[mm 
jli^o]ncih, biq_p_l _r]_mmcp_ g_]b[hc][f/jbsmc][f mncg-
ofom ][om_m ^cmnl_mm f_[^cha jf[hnm ni fiq_l honlc_hnm [\-
miljncih, l_^o]_^ liin aliqnb [h^ \cig[mm jli^o]ncih 
(25). In q[m l_jiln_^ nb[n l_aof[n_^ `fiq l[n_ ]ihnlif nbca-
gigiljbia_hmcm ch jf[hnm l_mofncha ch \_nn_l aliqnb, ho-
nlc_hn [\miljncih [h^ \cig[mm jli^o]ncih (26). In q[m [fmi 
l_jiln_^ nb[n ch]l_[mcha `fiq l[n_ ni [h ijncg[f f_p_f _h-
b[h]_m honlc_hn [\miljncih [h^ nb_cl om_ _ffc]c_h]s l_mofn-
cha ch \_nn_l aliqnb biq_p_l, nb_ ch]l_[m_ ch `fiq l[n_ \_-
sih^ nb[n ijncg[f f_p_f _r]__^m jbsmc][f mncgof[ncih l_-
mofncha ch fcgcn_^ jf[hn aliqnb (27).  

 E[]b jf[hn mj_]c_m h__^m ^cff_l_hn `fiq l[n_ ^_-
j_h^cha ojih _hpclihg_hn[f `[]nilm, mo\mnl[n_ mnlo]nol_ 
[h^ chjonm ]igjimcncih. Am nb_ jl_pciom mno^c_m ch T[\f_ 3 
mbiq nb_ `iffiqcha l_mofnm. 

Tb_ mno^s cm ihfs fcgcn_^ ni nb_ `fiq l[n_ ihfs, biq_p_l nb_ 

Hs^lijihc] ]ofnol_ h__^m _rn_hmcp_ mno^c_m ih `fiq l[n_ ch 

]ig\ch[ncih qcnb m_p_l[f inb_l _hpclihg_hn[f `[]nilm 

mo]b [m m[fchcns, q[p_f_hanb [h^ chn_hmcns i` fcabn, n_gj_l-

[nol_ [h^ honlc_hn ]ih]_hnl[ncih [m q_ff [m ]igjimcncih 

\_][om_ nb_ aliqnb i` jf[hnm ^_j_h^m ojih chn_l[]ncih i` 

m_p_l[f _hpclihg_hn[f `[]nilm [n [ ncg_. Tbcm NFT msmn_g 

oh^_l bs^lijihc] ]ofnol_ [fmi b[m nb_ fcgcn[ncihm [m cn b[m 

bcab chmn[ff[ncih ]imn. Mil_ip_l, nb_ [nn[]e i` `ohaom cm 

mcahc`c][hn ch nbcm msmn_g.  

 

Cih]fuscih  

K__jcha ch pc_q nb_ ion]ig_m i` ]ihn_gjil[ls mno^s cn cm 

]ih]fo^_^ nb[n ijncg[f `fiq l[n_ (1.5 L gch-1) mbiof^ \_ 

e_jn ch bs^lijihc] msmn_g ni i\n[ch bcab_l sc_f^m i` f_n-

no]_ [h^ mocn[\f_ p[lc_nc_m l_a[l^cha sc_f^ j_l`ilg[h]_ 

mbiof^ \_ aliqh. Agiha p[lc_nc_m, Liffi Bcih^[ mbiof^ \_ 

jl_`_ll_^ ip_l Bimnih p[lc_ns [h^ [giha `fiq l[n_m, 1.5 L 

gch-1 mbiof^ \_ [^ijn_^ ch NFT oh^_l Hs^lijihc] msmn_gm 

`il bcab_l f_nno]_ jli^o]ncih qbc]b qcff hin ihfs g__n nb_ 

g[le_n ^_g[h^ \on qcff [fmi _hb[h]_ nb_ aliqnb i` nb_ 

ch^omnls l_f[n_^ ni bs^lijihc] ]ofnol_.   
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