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A\str[]t  

P_jj_l (Capsicum mj.) cm ih_ i` nb_ gimn qc^_fs om_^ ̀ ii  ̂qilf^qc^_. Ti [mm_mm nb_ 
g[ahcno^_ [h  ̂ _rn_hn i  ̀ a_h_nc] p[lc[\cfcns [giha mig_ ]bcfc []]_mmcihm [h  ̂
p[lc_nc_m, [h^ nb_cl ]ihnlc\oncihm ni sc_f^, [ `c_f^ _rj_lcg_hn q[m ]ih^o]n_  ̂ omcha 
30 a_hinsj_m ^olcha nb_ iff-m_[mih j_lci^ l̀ig Nip_g\_l 2016 ni M[s 2017 oh^_l 
cllca[ncih. Tb_ _rj_lcg_hn q[m ]ih ô]n_^ omcha [h RCBD ^_mcah qcnb nbl__ 
l_jfc][n_m. Ah[fsmcm i` p[lc[h]_ (ANOVA) mbiq_^ bcabfs mcahc`c][hn ^cff_l_h]_m `il [ff 
nl[cnm n_mn_^, _r]_jn `il l̀ocn aclnb, j_^c]_f f_hanb, [h^ jf[hn b_cabn. Plcg[ls \l[h]b 
j_l jf[hn, ^ls `locn sc_f  ̂ j_l jfin, l̀ocn f_hanb, mn_g qc^nb, [h  ̂ hog\_l i  ̀`locnm j_l 
jf[hn [ff b[  ̂ bcab GCV (a_hinsj_ ]i_ffc]c_hn i  ̀ p[lc[ncih) [h^ PCV (jb_hinsjc] 
]i_ffc]c_hn p[lc[ncih) p[fo_m [giha nb_ sc_f^ ]igjih_hnm, [fiha qcnb bcab 
b_lcn[\cfcns [h^ a_h_nc] [^p[h]_ [m [ j_l]_hn[a_ i` nb_ g_[h. Fil [ff nl[cnm, nb_ 
jb_hinsjc] ]i_ffc]c_hn i  ̀ p[lc[ncih q[m bcab_l nb[h nb_ a_hinsjc] ]i_ffc]c_hn i  ̀
p[lc[ncih, ch^c][ncha [h _hpclihg_hn[f ch`fo_h]_ ih nb_m_ nl[cnm. Hcab b_lcn[\cfcns, 
[fiha qcnb bcab a_h_nc] [^p[h]_ [m [ j_l]_hn[a_ i  ̀ g_[h, q[m i\m_lp_  ̂ `il 
jlcg[ls \l[h]b j_l jf[hn, mn_g qc^nb, `locn f_hanb, hog\_l i  ̀ l̀ocnm j_l jf[hn, [h  ̂
^ls l̀ocn sc_f^ j_l jfin, cgjfscha nb_ jin_hnc[f `il ]lij cgjlip_g_hn ch ]bcffc 
nblioab m_f_]ncih. 

 

K_ywir^s  

Capsicum annuum, a_h_nc] [ p̂[h]_, b_lcn[\cfcns  

 

Ihtri^u]tcih  

P_jj_l (Capsicum mj.) cm ih_ i` nb_ gimn qc^_fs om_^ `ii^ qilf^qc^_. In’m ]_hn_l i  ̀
ilcach q[m M_rc]i [h  ̂ C_hnl[f Ag_lc][ (1). Mil_ip_l, cn q[m ]ihmc^_l_  ̂ nb_ `clmn 
mjc]_ ni \_ om_^ \s bog[h \_cham (2). Tb_ a_hom Capsicum ]igjlcm_m 
[jjlircg[n_fs 20 mj_]c_m. Tb_ ]ofncp[n_^ mj_]c_m i` ][jmc]og [ff b[^ 2h=24 
]bligimig_m. Wcnbch C. annuum, [ nl_g_h^iom l[ha_ ch nb_ mct_, mb[j_, [h  ̂
g[nol_ ]ifil i  ̀ l̀ocnm b[m \__h m_f_]n_^ ni `ilg nb_ \[mcm `il nb_ nsj_m om_^ ch 
]igg_l]_ nblioabion nb_ qilf^. Tb_l_ [l_ hog_liom ]ofncp[n_^ p[lc_nc_m i` 
C[jmc]og mjj. nb[n [l_ [ [̂jn_  ̂ ni p[lciom [ali]fcg[nc] ]ih^cncihm (3). Dcp_lm_ bin 
j_jj_l a_hinsj_m b[p_ \__h qc^_fs aliqh ch nb_ nlijc]m [h^ nsjc][f nlijc][f 
]fcg[n_m i  ̀ Enbcijc[ ip_l ]_hnolc_m. Afnbioab bin j_jj_l b[m \__h ]ofncp[n_^ `il 
]_hnolc_m ch [ nsjc][f nlijc][f ]fcg[n_ ch Enbcijc[, nb_ sc_f^ b[m l_g[ch_^ p_ls fiq 
iqcha ni fcgcn_  ̂ cgjlip_g_hn qile ih nb_ ]lij (4). D[n[ ih nb_ f_p_f i  ̀ a_h_nc] 
^cp_lmcns i  ̀[ a_lgjf[mg ]iff_]ncih ch]l_[m_m nb_ _ffc]c_h]s i  ̀ _ffilnm ni cgjlip_ [ 
mj_]c_m (5). H_h]_, nbcm mno^s q[m ][llc_^ ion [mm_mm  nb_ g[ahcno^_ [h^ _rn_hn i  ̀
nb_ a_h_nc] p[lc[\cfcns. 
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 11  ANDARGIE ET AL 

bnnjm://bilctih_jo\fcmbcha.]ig/diolh[fm/ch^_r.jbj/TCB/ch _̂r 

M[t_rc[fs [h^ M_tbi^s 

2.1. Stu^y Ar_[ D_s]rcjtcih 

A `c_f^ _rj_lcg_hn q[m ]ih^o]n_^ [n Dcl_ D[q[, Enbcijc[, 
fi][n_^ [n 906′N f[ncno^_ [h^ 410 8′ E fihacno^_, [n [h 
[fncno^_ i` 1197 g [\ip_ m_[ f_p_f. Tb_ [l_[ l_]_cp_m g_[h 
[hho[f l[ch`[ff i` 520 gg. In _rj_lc_h]_m 14.5-21.6 [h  ̂
28.1-34.6˚C g_[h gchcgog [h  ̂ g[rcgog n_gj_l[nol_ 
l[ha_m, l_mj_]ncp_fs (6). Tb_ micf jlij_lns i  ̀ nb_ 
_rj_lcg_hn[f mcn_ cm [ m[h^s fi[g (7) qcnb [h [p_l[a_ jH i  ̀
8.12 [h  ̂ ila[hc] g[nn_l, nin[f hcnlia_h, [h^ [p[cf[\f_ 
jbimjbilom ]ihn_hnm i` 1.5%, 0.15% [h^ 15.6 ga/ea, 
l_mj_]ncp_fs, ch nb_ 0–30 ]g micf ^_jnb(8). Tb_ g[j i` nb_ 
mno^s [l_[ cm acp_h ch `ca.1. \_fiq 

2.2. Exj_rcg_ht[f M[t_rc[fs 

Ih nbcm mno^s, `iol ]bcfc p[lc_nc_m [h  ̂ nq_hns-Scr ]bcfc 
[]]_mmcihm q_l_ _p[fo[n_  ̂ ^olcha nb_ iff-m_[mih j_lci  ̂
`lig Nip_g\_l 2016 ni M[s 2017. 

2.3. Tr_[tg_ht [h  ̂Exj_rcg_ht[f D_scah 

Tb_ nlc[f q[m f[c^ ion [m [ l[h^igct_  ̂ ]igjf_n_ \fi]e 
^_mcah (RCBD) qcnb nbl__ l_jfc][ncihm. E[]b jfin mct_ q[m 
1.5 g r 2.8 g (qcnb [ nin[f jfin mct_ i  ̀ 4.20 g2) [h^ nb_ 
^cmn[h]_ \_nq__h jfinm q[m 1g. E[]b jfin qcnbch [ 
l_jfc][ncih ]ihmcmn_^ i  ̀`iol liqm, [h^ _[]b liq ]ihn[ch_  ̂
`cp_ jf[hnm, qcnb [ nin[f i` 20 jf[hnm j_l jfin. Tl[hmjf[hncha 
ni nb_ []no[f `c_f^ q[m j_l`ilg_^ qb_h nb_ m__^fcham 
[nn[ch_^ [ b_cabn i` 20–25 ]g il [n 40 [̂sm [ft_l miqcha. 
S__^fcham q_l_ mj[]_^ 30 ]g [j[ln \_nq__h jf[hnm [h  ̂70 
]g \_nq__h liqm. Tb_ _rj_lcg_hn[f jfinm q_l_ `_lncfct_  ̂
qcnb 200 ea/b[ DAP [m [ mc^_ l̂_mmcha ôlcha nb_ 
nl[hmjf[hncha ij_l[ncih ch [^^cncih ni 100 ea/b[ UREA, 
b[f  ̀ i  ̀ cn ^olcha nb_ nl[hmjf[hncha, [h  ̂ b[f  ̀ 15 [̂sm [ft_l 
nl[hmjf[hncha (9). 

2.4. D[t[ Ciff_]tcih 

D[n[ q_l_ ]iff_]n_^ [m j_l D_m]lcjnilm `il C[jmc]og i  ̀
(10). T_h jf[hnm q_l_ ]iff_]n_^ j_l jfin, qbc]b g_[hm nb[n 
nb_ nqi gc^^f_ liqm q_l_ ]iff_]n_^ `il ^[n[ ]iff_]ncih. 

1. D[ys ti 50% `fiw_rcha (DF): Tb_ hog\_l i` ̂ [sm ̀ lig 
nl[hmjf[hncha ni qb_h 50% i` nb_ jf[hnm ch [ jfin ij_h nb_ 
`fiq_l. 

2. D[ys ti g[turcty (DM): Tb_ hog\_l i  ̀ [̂sm `lig 
nl[hmjf[hncha ni qb_h nb_ jf[hnm ch [ jfin ]b[ha_ nb_ ]ifil 
i` nb_cl l̀ocn ̀ lig al__h ni l_  ̂[h^ [l_ l_[^s `il b[lp_mn. 

3. Pf[ht b_cabt (PH): Tb_ f_hanb ch ]_hncg_n_lm i` nb_ 
]_hnl[f [rcm i` nb_ mn_g q[m g_[mol_^ l̀ig nb_ micf 
mol`[]_ oj ni nb_ ncj i` nb_ mn_g, [h  ̂ nb_ [p_l[a_ q[m 

l_]il^_^. 

4. Iht_rhi^_ L_hatb (IL): L_hanb i  ̀_[]b Ihn_lhi^_ ih nb_ 
g[ch mn_g q[m g_[mol_^ ch ]_hncg_n_lm [h^ [^^_  ̂
nia_nb_l, [h  ̂nb_h ^cpc^_^ \s nb_ hog\_l i` chn_lhi^_m ih 
nb_ m[gjf_ jf[hn ni i\n[ch nb_ [p_l[a_ f_hanb i  ̀
chn_lhi^_m `il _[]b jfin. 

5. Nug\_r i  ̀ `ructs j_r jf[ht (NFP): Ap_l[a_ hog\_l i  ̀
]bcfc `locnm, ]iohn_^ [n b[lp_mn ih 10 m[gjf_ jf[hnm i` _[]b 
jfin. 

6. Fruct f_hatb (FL): Ap_l[a_ f_hanb i  ̀`cp_ ]bcfc `locnm q[m 
g_[mol_^ ch ]_hncg_n_l ih 10 jf[hnm i  ̀_[]b jfin.  

7. Fruct acrtb (FG): Tb_ [p_l[a_ ̀ locn aclnb i  ̀`cp_ ]bcfc l̀ocnm 
q[m g_[mol_^ ch ]_hncg_n_lm ih 10 jf[hnm ch _[]b jfin. 
Tbcm q[m ^_n_lgch_  ̂ \s qioh^cha [ nbl_[  ̂ [lioĥ  nb_ 
`locn ]cl]og`_l_h]_ [n nb_ qc^_mn jichn [h^ nb_h jf[]cha cn 
ih [ lof_l ni i\n[ch nb_ l_[^cham. 

8. P_ ĉ]_f f_hatb (PL): Tb_ [p_l[a_ j_^c]_f f_hanb i  ̀ `cp_ 
]bcfc `locnm q[m g_[mol_^ ch ]_hncg_n_l ih n_h jf[hnm ch 
_[]b jfin. Tbcm q[m j_l`ilg_^ \s jf[]cha nb_ lof_l [n nb_ 
jichn i  ̀ j_^c]_f [nn[]bg_hn ni nb_ `locn [h  ̂l_[^cha [n nb_ 
ncj i` nb_ j_^c]_f.  

9. Dry Fruct yc_f  ̂ j_r jfit (DFY): W_cabnm i  ̀ nin[f l̂s 
`locnm b[lp_mn_^ `lig _[]b mo]]_mmcp_ b[lp_mn (nbl__ 
lioh^m) q_l_ l_]il^_  ̂[h^ mogg_^ ni _mncg[n_ sc_f  ̂ j_l 
jfin ch ecfial[gm. 

10. St_g wc^tb (SW): Ap_l[a_ mn_g qc^nb i` n_h jf[hnm 
q[m g_[mol_^ ch ]_hncg_n_l [n nb_ qc^_mn jichn i` nb_ 
mn_g `il _[]b jfin. 

11. Nug\_r i  ̀jrcg[ry \r[h]b_s j_r jf[ht (PB): hog\_l 
i` jlcg[ls \l[h]b_m l̀ig n_h jf[hnm q[m n[e_h [h  ̂
[p_l[a_^ ip_l nb_ nin[f hog\_l i  ̀ jf[hnm l̀ig qbc]b [̂n[ 
q_l_ ]iff_]n_^. 

12. D[ys ti `crst `ruct s_t (FS): Nog\_l i  ̀ ^[sm `lig 
nl[hmjf[hncha ni qb_h nb_ ̀ clmn ̀ locn q[m m_n.   

2.5. St[tcstc][f D[t[ Ah[fyscs 

2.5.1. Ah[fyscs i  ̀v[rc[h]_ 

Tb_ g_[h p[fo_ i` _[]b ]b[l[]n_l oh^_l mno^s q[m 
mogg[lct_  ̂ [h^ mo\d_]n_^ ni [h[fsmcm i  ̀ p[lc[h]_ 
`iffiqcha nb_ jli]_^ol_ ^_m]lc\_^ \s (11) [h  ̂ omcha SAS 
Siftq[l_ p_lmcih 9.1. 

2.5.2. Estcg[tcih i  ̀a_h_tc] j[r[g_t_rs 

G_hinsjc] [h  ̂ jb_hinsjc] ]i_ffc]c_hnm i  ̀ p[lc[ncih q_l_ 
om_^ ni g_[mol_ p[lc[\cfcns ch [ acp_h jijof[ncih (12).  

G_hinsjc] [h^ jb_hinsjc] p[lc[h]_m q_l_ ]igjon_  ̂
\[m_^ ih nb_ _rj_]n_^ g_[h mog i  ̀ mko[l_m l̀ig nb_ 
ANOVA (Ah[fsmcm i` p[lc[h]_) n[\f_ [m `iffiqm:  

G_hinsjc] p[lc[h]_ (  σ ²a) = Mma-Mm_ 

                                                   l 

Pb_hinsjc] p[lc[h]_ (σ²j) =σ²a+σ²_  

Ehpclihg_hn[f p[lc[h]_ (σ²_) = Ellil g_[h mko[l_  

Wb_l_, Mma = M_[h mog i` mko[l_m ^o_ ni a_hinsj_m  

            Mm_ = M_[h mog i` mko[l_m ^o_ ni _llil  

               l = Nog\_l i  ̀l_jfc][ncihm 

Fcaur_ 1. Li][ncih i` nb_ Sno^s Al_[ 

https://horizonepublishing.com/journals/index.php/TCB/index
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Tb_ jb_hinsjc] [h  ̂ a_hinsjc] ]i_ffc]c_hnm i  ̀ p[lc[ncih 
q_l_ ^_n_lgch_^ [m ^_m]lc\_^ \s (12). 

Pb_hinsjc] ]i_ffc]c_hn i  ̀p[lc[h]_ (PCV) 

 

PCV (%) =   X 100                                               

                                    

G_hinsjc] ]i_ffc]c_hn i  ̀p[lc[h]_ (GCV) 

 

GCV (%) r 100    

 

Tb_ a_h_nc] ]igjih_hnm GCV [h  ̂PCV q_l_ ][n_ailct_^ [m 
moaa_mn_^ \s (13) [m `iffiqm:0–10%, fiq; 10–20%, 
gi^_l[n_; [h^ bcab, >20%. 

Tb_ \li[ -̂m_hm_ b_lcn[\cfcns (b2\m) q[m _mncg[n_  ̂ \s 
`iffiqcha nb_ jli]_^ol_ moaa_mn_^ \s (14), [m cĥ c][n_  ̂
\_fiq.   

           H_lcn[\cfcns  =   Va    r 100   

                                          Vj 

qb_l_ Vj cm nb_ jb_hinsjc] p[lc[h]_, [h^ Va cm nb_ 
a_hinsjc] p[lc[h]_ i  ̀nb_ l_mj_]ncp_ []]_mmcihm.  

H_lcn[\cfcns j_l]_hn[a_m q_l_ ][n_ailct_  ̂ [m 
^_gihmnl[n_^ \s (15) [m `iffiqm: 0–30%, fiq; 30–60%, 
gi^_l[n_; [h^ bcab, > 60%. 

Tb_ _rj_]n_^ a_h_nc] [ p̂[h]_g_hn l_mofncha `lig nb_ 
m_f_]ncih i` 5% moj_lcil ch^cpc^o[fm q[m ][f]of[n_  ̂
[]]il^cha ni nb_ ̀ ilgof[ ^_m]lc\_^ \s (13).  

 

              GA =H                                           

 

qb_l_ H cm nb_ \li[ -̂m_hm_ b_lcn[\cfcns, σj cm nb_ 
jb_hinsjc] mn[h [̂l^ ^_pc[ncih, [h^ e cm 2.06 (m_f_]ncih 
^cff_l_hnc[f [n [ 5% m_f_]ncih ch^_r). 

 G_h_nc] [^p[h]_ [m j_l]_hn g_[h (GAM) q[m 
][f]of[n_^ ni ]igj[l_ nb_ _rn_hn i` jl_^c]n_^ [^p[h]_m i  ̀
^cff_l_hn nl[cnm oh^_l m_f_]ncih omcha nb_ `ilgof[:  

GAM (%) =       G_h_nc] [^p[h]_      r 100 

               G_h_l[f g_[h i` nb_ ]b[l[]n_l    

G_h_nc] [^p[h]_ p[fo_m q_l_ ][n_ailct_^ [m fiq (0–10%), 
gi^_l[n_ (10–20%), [h^ bcab (>20%) \li[ -̂m_hm_ 
b_lcn[\cfcns 

 

R_sufts 

3.1. M_[h j_r`irg[h]_ i  ̀G_hityj_s 

Tb_ g_[h ̂ ls l̀ocn sc_f^ j_l jfin l_]il^_  ̂ch nbcm mno^s q[m 
0.618 ea/jfin. Tb_ fiq_mn [h  ̂ bcab_mn l̂s l̀ocn sc_f^m j_l 
jfin q_l_ i\n[ch_^ `il []]_mmcih 229697 (0.279 ea/jfin) 
[h^ 9098 (0.966 ea/jfin), l_mj_]ncp_fs. Tb_ bcab_mn `locn 
hog\_l j_l jf[hn q[m i\n[ch_  ̂ `il p[lc_ns ‘V.AVPP.0411’ 
[h^ nb_ f_[mn `il []]_mmcih‘9099’ qcnb [ g_[h p[fo_ i  ̀
48.26. Tb_ l̀ocn f_hanb p[lc_  ̂ l̀ig 4 ]g ch V-Uhehiqh-2, 
9086, 9099, [h^ 9082’ ni 11 ]g ch V.AVPP.0411. 

 Tb_ bcab_mn jf[hn b_cabn [n g[nolcns q[m l_]il^_^ 
`il V. AVPP.0411, [h  ̂nb_ fiq_mn jf[hn b_cabn q[m i\n[ch_  ̂
[n 229697. Tb_ g_[h jf[hn b_cabn l_]il^_^ ch nbcm mno^s 
q[m 49.9 ]g. Tb_ jl_m_hn mno^s ch^c][n_^ nb[n nb_ fiq_mn 
hog\_l i` jlcg[ls \l[h]b_m j_l jf[hn [n g[nolcns q[m 
i\n[ch_^ `il 9099 [h  ̂ nb_ bcab_mn `il V. AVPP.0411. Tb_ 
g_[h jijof[ncih `il nbcm nl[cn q[m 7.53. Tb_ [p_l[a_ 
hog\_l i  ̀ [̂sm ni `clmn l̀ocncha q[m 61, qbcf_ []]_mmcih 
9107 q[m _[lfs `locncha, [h  ̂ []]_mmcih 9086 niie nb_ 
fiha_mn [̂sm ni `clmn l̀ocncha. Ih a_h_l[f, nb_ ip_l[ff 
j_l`ilg[h]_ i  ̀ nb_ a_hinsj_m mbiq_  ̂ nb[n [jjlircg[n_fs 
43.3% i  ̀ nb_ a_hinsj_m sc_f^_  ̂ bcab_l sc_f^m nb[h nb_ 
jijof[ncih g_[h (0.618 ea/jfin).  

 Scgcf[l `ch^cham ni nbim_ i  ̀ nb_ jl_m_hn mno^s q_l_ 
l_jiln_^ \s (16), (17), [h  ̂(18), qbi l_jiln_^ [ qc^_ l[ha_ 
i` g_[hm `il l̀ocn hog\_l, jf[hn b_cabn, sc_f^ j_l jf[hn, 
hog\_l i  ̀ jlcg[ls \l[h]b_m j_l jf[hn, [̂sm ni 50 j_l]_hn 
`fiq_lcha, ^ls `locn sc_f  ̂ j_l jf[hn, `locn f_hanb, `locn qc^nb, 
[h^ j_^c]_f f_hanb. Tb_ l[ha_ [h^ g_[h p[fo_m ch nbcm 
mno^s a_h_l[ffs ch^c][n_^ nb[n nb_l_ q[m _hioab p[lc[ncih 
[giha nb_ n_mn_^ []]_mmcihm `il gimn i` nb_ nl[cnm 
_r[gch_^ [h  ̂ nb_cl mcahc`c][hn jin_hnc[f `il j_jj_l 
cgjlip_g_hn. 

Tr[cts 
           Mchcgug        M[xcgug   

  
M_[h 

  
  

SE 
    

S]ir_ A]]_sscih S]ir_ A]]_sscih 
DF 33 9099 45 9101 38.1 2.3 

FS 50 9107 68 9086 61 2.47 

PB 3 9099 14.5 V.AVPP.0411 7.53 0.849 

SW 3.5 229697, 9099 9.3 9098, V.AVPP.0411 6.64 0.73 

FG 3.6 230799 6.8 9107 5.39 0.685 

DM 120.6 9104 156 V.AVPP.0411 136.4 6.78 

FL 4 V-Uhehiqh-2, 9086, 9099, 9082 11 V.AVPP.0411 7.17 0.65 

PL 2.5 9098, 229697, 9097, 9094 
9102, 238486, 9083 3.83 9104 2.92 0.31 

PH 41 229697 62.16 V.AVPP.0411 49.9 6.26 

NFP 33.3 9099 70 V.AVPP.0411 48.26 4.62 

IL 2.7 V.A]]Ni.223654 8.1 V.A]] Ni.223631 5.17 0.74 

DFY 0.279 229697 0.966 9098 0.618 0.09 

T[\f_ 1. Mchcgog, g[rcgog, g_[h p[fo_m [h^ SE i  ̀g_[h j_l`ilg[h]_ i` a_hinsj_m `il nb_ 12 ko[hncn[ncp_ nl[cnm i` nb_ ]bcfc []]_mmcihm [h^ p[lc_n c_m 

qb_l_ DF: D[sm ni 50 j_l]_hn `fiq_lcha, FS: D[sm ni `clmn l̀ocn m_n, PB: Plcg[ls \l[h]b j_l jf[hn, SW: Sn_g qc n̂b, FG: Flocn aclnb, DM: D[sm ni 
g[nolcns, FL: Flocn f_hanb, PL: j_^c]f_ f_hanb, PH: Pf[hn b_cabn, NFP: hog\_l i` `locnm j_l jf[hn, IL: Ihn_lhi^_ f_hanb, [h^ DFY:  Dls `locn sc_f^ j_l 
jfin. 
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 3.2. Ah[fyscs i  ̀v[rc[h]_ (ANOVA)  

Ah[fsmcm i` p[lc[h]_ (ANOVA) q[m j_l`ilg_  ̂ `il ^ls `locn 
sc_f^ j_l jfin [h  ̂ inb_l sc_f^-l_f[n_  ̂ nl[cnm, [m ionfch_^ \s 
(11). T[\f_ 2 jl_m_hnm nb_ l_mofnm. Ah[fsmcm i  ̀ p[lc[h]_ 
l_p_[f_^ bcabfs mcahc`c][hn (P ≤ 0.01) g_[h mko[l_m `il [ff 
nl[cnm _r]_jn      `il ^[sm ni 50 j_l]_hn `fiq_lcha, qbc]b q[m 
mcahc`c][hn [n (P<0.05) [h  ̂ l̀ocn aclnb, j_^c]_f 
f_hanb,  [h  ̂ jf[hn b_cabn,  qbc]b  q_l_   hin 
‑mcahc`c][hn.  Hcab_mn ]i_ffc]c_hnm i  ̀ p[lc[ncih 
q_l_ i\m_lp_^ `il ^ls `locn sc_f^ j_l jfin (25.5)
[h  ̂nb_ f_[mn ih_ cm  ̀ il ^[sm ni `clmn `locn m_nncha (m_p_h). Tb
_ bcabfs mcahc`c][hn ^cff_l_h]_m ch^c][n_ nb_ _rcmn_h]_ i  ̀f[l
a_ p[lc[\cfcns [giha nb_ []]_mmcihm.  

3.3. Estcg[t_s i  ̀ a_hityjc] [h  ̂ jb_hityjc] ]i_ffc]c_ht 
v[rc[tcih 

A al_[n_l jb_hinsjc] ]i_ffc]c_hn i` p[lc[ncih (PCV) nb[h nb_ 
a_hinsjc] ]i_ffc]c_hn i  ̀ p[lc[ncih (GCV) q[m i\m_lp_  ̂ `il 
[ff nl[cnm. Scgcf[l l_mofnm ih ]bcfc b[p_ \__h l_jiln_^ \s (19) 
[h^ (18). Tbcm ch^c][n_^ nb[n nb_ [jj[l_hn p[lc[ncih q[m 
hin ihfs ^o_ ni a_hinsj_m, \on [fmi ^o_ ni nb_ ch`fo_h]_ i  ̀
nb_ _hpclihg_hn.  

 PCV [h^ GCV p[fo_m q_l_ ][n_ailct_^ [m fiq, 
gi^_l[n_, [ĥ  bcab p[fo_m, [m ch^c][n_^ \s (20), [m `iffiqm 
Liq = 0-10%, Mi^_l[n_ = 10-20%, bcab > 20. A bcab 
jb_hinsjc] ]i_ffc]c_hn i` p[lc[ncih q[m i\m_lp_^ `il nb_ 
jlcg[ls \l[h]b_m j_l jf[hn, `iffiq_^ \s l̀ocn l̂s q_cabn 
j_l jfin, l̀ocn f_hanb, mn_g qc^nb, hog\_l i  ̀ l̀ocnm j_l 
jf[hn, jf[hn b_cabn, [h^ `locn aclnb. Oh nb_ inb_l b[h^, 
l_f[ncp_fs gi^_l[n_ p[fo_m q_l_ i\m_lp_^ `il j_^c]_f 
f_hanb `iffiq_^ \s ^[sm ni `cfts j_l]_hn `fiq_lcha [h^ [̂sm 
ni g[nolcns. A fiq jb_hinsjc] ]i_ffc]c_hn i` p[lc[ncih q[m 
hin_^ ih nb_ ^[sm ni nb_ `clmn l̀ocn m_n.  

 Tb_ a_hinsjc] ]i_ffc]c_hn i` p[lc[ncih q[m bcab_mn 
`il jlcg[ls \l[h]b_m j_l jf[hn, `iffiq_^ \s `locn l̂s 
q_cabn j_l jfin, l̀ocn f_hanb, mn_g qc^nb, hog\_l i` `locnm 
j_l jf[hn, [h^ chn_lhi^_ f_hanb. Oh nb_ inb_l b[h^, [ 
l_f[ncp_fs fiq_l a_hinsjc] ]i_ffc]c_hn i  ̀ p[lc[ncih q[m 
i\m_lp_^ `il jf[hn b_cabn, `iffiq_^ \s [̂sm ni g[nolcns, 
^[sm ni 50 j_l]_hn `fiq_lcha, j_^c]_f f_hanb, [̂sm ni `clmn 
`locn m_n, [h  ̂mn_g qc^nb. 

 Hcab jb_hinsjc] [h  ̂ a_hinsjc] ]i_ffc]c_hnm i  ̀
p[lc[ncih q_l_ i\n[ch_^ `il nb_ jlcg[ls \l[h]b j_l jf[hn, 

mn_g qc^nb, `locn f_hanb, hog\_l i` l̀ocnm j_l jf[hn, 
chn_lhi^_ f_hanb, [h  ̂ l̀ocn l̂s q_cabn j_l jfin. Tb_ bcab 
GCV [h^ PCV p[fo_m i` nb_m_ nl[cnm moaa_mn nb_ jimmc\cfcns 
i` cgjlipcha nb_m_ nl[cnm nblioab m_f_]ncih. Scgcf[l 
`ch^cham ih ]bcfc q_l_ l_jiln_^ \s (21) `il sc_f^ j_l jf[hn, 
`locn q_cabn, `locn j_l jf[hn, [h  ̂ l̀ocn f_hanb (21) [h  ̂ (22) 
`il ^ls l̀ocn sc_f^ j_l jf[hn.   

 Tb_ ^cff_l_h]_ \_nq__h PCV [h  ̂ nb_ ]ill_mjih^cha 
GCV p[fo_m q[m l_f[ncp_fs bcab_l `il l̀ocn aclnb, jf[hn 
b_cabn, j_^c]_f f_hanb, [h  ̂ chn_lhi^_ f_hanb, ch^c][ncha [ 
al_[n_l ch`fo_h]_ i  ̀ nb_ _hpclihg_hn ih nb_ nl[cnm. 
Hiq_p_l, nbcm ^cff_l_h]_ q[m gi^_l[n_ `il l̀ocn ^ls q_cabn 
j_l jfin, mn_g qc^nb, [h^ [̂sm ni 50 j_l]_hn ̀ fiq_lcha, [h  ̂
]igj[l[ncp_fs fiq `il hog\_l i` l̀ocnm j_l jf[hn, jlcg[ls 
\l[h]b j_l jf[hn, [̂sm ni g[nolcns, [̂sm ni `clmn `locn 
m_nncha, [h  ̂ l̀ocn f_hanb. Tbcm mg[ff ^cff_l_h]_ ch^c][n_m 
nb[n nb_ _hpclihg_hn b[m [ gchcg[f ch`fo_h]_ ih nb_ 
_rjl_mmcih i  ̀ nb_m_ nl[cnm. Ih [^^cncih, nb_ jl_m_h]_ i  ̀
moffc]c_hn a_h_nc] p[lc[\cfcns `il i\m_lp_  ̂ nl[cnm g[s 
`[]cfcn[n_ nb_ m_f_]ncih jli]_mm (D_g_q_t et al., 2014). 
Tb_l_`il_, m_f_]ncih \[m_^ ih nb_ jb_hinsjc] j_l`ilg[h]_ 
i` nb_ nl[cnm qiof^ \_ _ff_]ncp_ ni \lcha ]ihmc^_l[\f_ 
cgjlip_g_hn ch cgjlipcha nb_m_ nl[cnm. 

3.4. Estcg[t_s i  ̀b_rct[\cfcty 

H_lcn[\cfcns cm nb_ jilncih i` jb_hinsjc] p[lc[ncih nb[n cm 
nl[hmgcnn_^ l̀ig j[l_hn ni jlia_hs. Tb_ bcab_l nb_ 
b_lcn[\f_ p[lc[ncih, nb_ al_[n_l nb_ jimmc\cfcns i  ̀ `crcha 
]b[l[]n_lm \s m_f_]ncih. H_h]_, b_lcn[\cfcns mno^c_m [l_ i  ̀
`il_gimn cgjiln[h]_ ni ^_n_lgch_ qb_nb_l nb_ i\m_lp_  ̂
p[lc[ncih `il [ j[lnc]of[l ]b[l[]n_l cm ô_ ni nb_ a_hinsj_ 
il _hpclihg_hn (23). (12) moaa_mn_^ nb[n a_h_nc] 
]i_ffc]c_hnm i  ̀p[lc[\cfcns, [fiha qcnb b_lcn[\cfcns _mncg[n_m, 
qiof^ jlipc^_ [ l_fc[\f_ ch^c][ncih i` nb_ _rj_]n_^ ^_al__ 
i` cgjlip_g_hn nblioab m_f_]ncih. Bli[  ̂ m_hm_ 
b_lcn[\cfcns (b2), [ g_[mol_ i  ̀ nb_ a_hinsjc] p[lc[h]_'m 
]ogof[ncp_ ]ihnlc\oncih ni nb_ jb_hinsjc] p[lc[ncih 
l[ha_  ̂ l̀ig 3.86 `il l̀ocn aclnb ni 85.62 `il jlcg[ls 
\l[h]b_m j_l jf[hn (T[\f_ 3). A]]il^cha ni (15), nb_ 
b_lcn[\cfcns j_l]_hn[a_ q[m ^cpc^_^ chni nbl__ ][n_ailc_m: 
fiq (0–30%), gi^_l[n_ (30–60%), [h  ̂Hcab≥60%.  

 A]]il^chafs, bcab b_lcn[\cfcns _mncg[n_m q_l_ 
i\n[ch_^ `il jlcg[ls \l[h]b_m j_l jf[hn, `iffiq_^ \s `locn 

Siur]_ 
i` 

v[rc[tcih 

  
D  ̀

  
DF 

  
FS 

  
PB 

  
SW 

  
FG 

  
DM 

  
FL 

  
PL 

  
PH 

  
NFP 

  
IL 

 
  DFY 

  
R_j 

  
2 

  
18.30 

  
17.68 

  
1.44 

  
  

  
0.678 

  
0.278 

  
2.5 

  
0.478 

  
0.0058 

  

  
128.1 

  
27.9 

  
1.05 

  
0.0116 

  
A]]_mmci

h 

  
29 

  
38.44* 

  
49.83** 

  
40.75** 

  

  
12.25** 

  

  
1.58 

  
495.6** 

  
18.58** 

  
0.4065 

  
171.5 

  
513** 

  
5.25** 

  
0.190** 

  
Ellil 

  
58 

  
16.44 

  
18.33 

  
2.16 

  
1.59 

  

  
1.41 

  

  
138 

  
1.27 

  
0.2927 

  
117.7 

  
64 

  
1.66 

  
0.0248 

  
CV (%) 

  

  
_ 

  
10.5 

  
7.0 

  
19.5 

  

  
19 

  

  
22.0 

  
8.6 

  
15.7 

  
18.5 

  
21.8 

  
16.6 

  
24.9 

  
25.5 

T[\f_ 2. M_[h mko[l_m `lig [h[fsmcm i` p[lc[h]_ `il nb_ 12 ko[hncn[ncp_ ]b[l[]n_lm i` ]bcfc []]_mmcihm [h^ p[lc_nc_m.  

qb_l_ ** [h^ * ch^c][n_ mcahc`c][hn ^cff_l_h]_m [n nb_ 1% [h^ 5% f_p_fm, l_mj_]ncp_fs. ^`: ^_al__ i` `l__^ig DF: D[sm ni `cft s j_l]_hn `fiq_lcha, FS : D[sm ni `clmn `locn  
m_n, PB: Plcg[ls \ l[h]b j_l j f[hn, SW : Sn_g qc^nb, FG: Flocn aclnb, DM: D[sm ni g[no lcns, FL: Flo cn f_hanb, PL: P_^c]_f f_han b, PH : Pf[hn b_cabn , NFP: hog\_l i` `locn  
j_l jf[hn, IL: Ihn_lhi^_ f_hanb, DFY: Dls `lo cn sc_f^ j_l jfin , R_j: l_j fc][nci h [h^ CV (%):  ]i_ffc]c_hn  i` p[lc[h]_.  
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f_hanb, nb_ hog\_l i  ̀ l̀ocnm j_l jf[hn, [h^ mn_g qc^nb. 
Scgcf[l `ch^cham ih ]bcfc q_l_ l_jiln_^ \s (21), (24), (25) 
[h^ (21) `il nb_ hog\_l i` l̀ocnm j_l jf[hn [h^ l̀ocn f_hanb, 
[h^ (25) `il jlcg[ls \l[h]b_m j_l jf[hn. A l_fc[\f_ 
m_f_]ncih gcabn \_ îh_ `il nb_m_ nl[cnm \[m_  ̂ ih 
jb_hinsjc] _rjl_mmcih mch]_ bcab b_lcn[\cfcns `il p[lciom 
nl[cnm moaa_mnm nb[n [ mcahc̀ c][hn [giohn i` jb_hinsjc] 
p[lc[h]_ b[m \__h [nnlc\on_^ ni a_hinsjc] p[lc[h]_. (26). 

 Oh nb_ inb_l b[h^, l_f[ncp_fs gi^_l[n_ _mncg[n_m i  ̀
b_lcn[\cfcns q[m `ioh  ̂ `il [̂sm ni g[nolcns `iffiq_^ \s 
chn_lhi^_ f_hanb, [̂sm ni `clmn `locn m_n [h^ [̂sm ni `cfts 
j_l]_hn `fiq_lcha. So]b l_mofnm `il ]bcfc q_l_ l_jiln_^ \s 
(19) `il [̂sm ni 50 j_l]_hn `fiq_lcha. Ih [^^cncih, fiq 
\li[ -̂m_hm_ b_lcn[\cfcns _mncg[n_m q_l_ i\n[ch_^ `il nb_ 
`locn aclnb, j_^c]_f f_hanb, [h  ̂ jf[hn b_cabn. Tb_m_ `cĥ cham 
mbiq nb[n [ al_[n_l j[ln i` nb_ jb_hinsjc] p[lc[ncih q[m 
[nnlc\on[\f_ ni a_hinsjc] p[lc[h]_, [ffiqcha `il nb_ l_fc[\f_ 
m_f_]ncih i` gimn `_[nol_m \[m_  ̂ ih jb_hinsjc] 
_rjl_mmcih. Ih ]ihnl[mn ni nb_ ]oll_hn mno^s, (21) l_jiln_  ̂
fiq b_lcn[\cfcns `il jlcg[ls \l[h]b_m j_l jf[hn.  

3.5. Estcg[t_s i  ̀a_h_tc] [^v[h]_ 

G_h_nc] [^p[h]_g_hn cm [ g_[mol_ i  ̀ a_h_nc] a[ch oh^_l 
m_f_]ncih [h  ̂ _rjl_mmcih [m [ j_l]_hn[a_ i  ̀ nb_ g_[hm  
(27). H_h]_, a_h_nc] [ p̂[h]_g_hn cm [ om_`of ch^c][nil i  ̀
jlial_mm nb[n ][h \_ _rj_]n_^ [m [ l_mofn i  ̀ _r_l]cmcha 
m_f_]ncih ch [ jijof[ncih (28). Tb_ a_h_nc] [^p[h]_m [m [ 
j_l]_hn[a_ i  ̀ nb_ g_[h (GAM) [n 5% m_f_]ncih chn_hmcns 
[l_ jl_m_hn_^ ch T[\f_ 3. In l[ha_^ `lig 1.79 `il `locn aclnb 
ni 90.65 `il jlcg[ls \l[h]b j_l jf[hn.  

 GAM i  ̀nb_ g_[h q[m ][n_ailct_  ̂[m fiq, gi^_l[n_, 
[h^ bcab, [m ^_m]lc\_^ \s (13) [m `iffiqm: Liq= 0-10 %, 
Mi^_l[n_= 10-20% [h  ̂Hcab≥20. An 5% m_f_]ncih chn_hmcns, 
nb_ g[rcgog a_h_nc] [ p̂[h]_g_hn [m [ j_l]_hn[a_ i  ̀
g_[h (GAM) q[m l_]il^_^ `il jlcg[ls \l[h]b_m j_l jf[hn, 
`iffiq_^ \s l̀ocn ^ls q_cabn j_l jfin, `locn f_hanb, mn_g 
qc^nb, hog\_l i  ̀ l̀ocnm j_l jf[hn, [h^ chn_lhi^_ f_hanb. 
Scgcf[l `ch^cham ni nb_ jl_m_hn mno^s ih ]bcfc  q_l_ 
l_jiln_  ̂ \s (25) `il ^ls sc_f  ̂ j_l jf[hn, chn_lhi^_ f_hanb 
(21) ̀ il l̀ocn j_l jf[hn [h  ̂ l̀ocn f_hanb, [ĥ  (18) `il hog\_l 

i` l̀ocnm j_l jf[hn, ̀ locn f_hanb, l̂s ̀ locn sc_f^ j_l jf[hn, [h  ̂
hog\_l i` \l[h]b_m j_l jf[hn. 

 Liq a_h_nc] [^p[h]_m q_l_ i\m_lp_  ̂ `il l̀ocn aclnb, 
j_^c]_f f_hanb, jf[hn b_cabn, [̂sm ni 50 j_l]_hn `fiq_lcha, 
[h^ [̂sm ni `clmn l̀ocn m_n. (3) l_jiln_^ mcgcf[l l_mofnm ch ]bcfc 
`il [̂sm ni 50 j_l]_hn `fiq_lcha. Tbcm q[m \lioabn ih \s 
nb_ fiq PCV [h^ GCV p[fo_m i` nb_ p[lc[\cfcns. Tbcm 
^_gihmnl[n_m nb_ mcahc̀ c][h]_ i  ̀ a_h_nc] p[lc[\cfcns `il 
jlial_mm pc[ m_f_]ncih (18). 

 Tb_ _ff_]ncp_h_mm i  ̀ m_f_]ncih ^_j_h^m ih nb_ 
a_h_nc] [ p̂[h]_g_hn i` nb_ ]b[l[]n_l m_f_]n_^, [fiha qcnb 
b_lcn[\cfcns (21). Ih nb_ jl_m_hn mno^s, bcab a_h_nc] 
[^p[h]_g_hn ]iojf_  ̂ qcnb bcab b_lcn[\cfcns q[m i\n[ch_  ̂
`il jlcg[ls \l[h]b_m j_l jf[hn, `locn f_hanb, hog\_l i  ̀
`locnm j_l jf[hn, mn_g qc^nb, [h  ̂ l̂s `locn q_cabn j_l jfin. 
Scgcf[l `cĥ cham q_l_ i\n[ch_^ \s (3) `il nb_ hog\_l i  ̀
`locnm j_l jf[hn [h  ̂ l̀ocn f_hanb, (23) `il nb_ hog\_l i  ̀
jlcg[ls \l[h]b_m j_l jf[hn, hog\_l i  ̀ l̀ocnm j_l jf[hn, 
`locn f_hanb, (18) `il  nb_ hog\_l i` jlcg[ls \l[h]b_m, 
hog\_l i  ̀ l̀ocnm j_l jf[hn, l̀ocn f_hanb, [h  ̂ l̂s l̀ocn sc_f^ 
j_l jf[hn. Tb_m_ iff_l ijjilnohcnc_m `il m_f_]ncih 
[h  ̂  ch^c][n_ nb_ jl_^igch[h]_ i` [^^cncp_ a_h_ []ncih; 
b_h]_, ^cl_]n jb_hinsjc] m_f_]ncih cm om_`of qcnb l_mj_]n ni 
nb_m_ nl[cnm (23).  

 

Cih]fuscih 

Ih ]ih]fomcih, nbcm mno^s ch^c][n_^ nb[n mcahc`c][hn 
p[lc[\cfcns _rcmnm [giha C.[hhoog a_hinsj_m n_mn_^ `il 
[alihigc] nl[cnm. Am [ l_mofn, nb_l_ [l_ ]b[h]_m ni ]biim_ 
nb_ \_mn a_hinsj_m i` C.[hhoog ni _gjfis ch 
cgjlip_g_hn _ffilnm. ANOVA mbiq_  ̂ jl_m_h]_ i  ̀ mnlihafs 
mcahc`c][hn p[lc[ncih [giha nb_ n_mnm_^ nl[cnm [h  ̂`olnb_l cn 
cm ]f_[lfs m__h nb[n bcab l[ha_ p[fo_m q[m i\m_lp_^ [fgimn 
ch [ff nl[cnm mno^c_^. Hcab PCV [fiha qcnb GCV q_l_ 
i\n[ch_^ `il \l[hb j_l jf[hn, sc_f  ̂ j_l jfin, [h  ̂ `locn 
f_hanb. Folnb_l bcab b_lcn[\cfcns q_l_ _rbc\cn_^ \s \l[h]b 
j_l jf[hn [h  ̂ l̀ocn f_hanb. H_h]_, ]ihmc^_lcha nbim_ nl[cn 
`il `onol_ cgjlip_g_hn jlial[g cm bcabfs l_]igg_h^_^. 

Tr[cts (σ2 j) (σ2a) (σ2_) PCV% GCV% H% GA GAM% 

DF 23.77 7.33 16.44 12.6 6.98 30.85 3.09 8.00 

FS 28.83 10.50 18.33 8.8 5.30 36.42 4.03 6.60 

PB 15.02 12.86 2.16 51.5 47.7 85.62 6.83 90.65 

SW 5.14 3.55 1.59 34.2 28.3 69.09 3.23 48.65 

FG 1.47 0.06 1.41 22.45 4.40 3.86 0.10 1.79 

DM 257.2 119.2 138 11.76 7.99 46.35 15.3 11.23 

FL 7.04 5.77 1.27 36.9 33.5 81.96 4.47 62.4 

PL 0.33 0.04 0.29 19.6 6.70 11.47 0.14 4.65 

PH 135.63 17.93 117.7 23.3 8.50 13.22 3.17 6.36 

NFP 213.67 149.67 64 30.3 25.4 70.05 21.10 43.7 

IL 2.86 1.20 1.66 32.7 21 41.89 1.46 28.2 

DFY 0.08 0.06 0.02 45.8 37.2 68.95 0.40 65 

T[\f_ 3. Emncg[n_m i` Pb_hinsjc] (σ2j) [h^ G_hinsj c] p[lc[h ]_ (σ2a), Pb_hinsjc]  ]i_ffc]c_hn i` p[lc[n cih (PCV) [h^ G_hinsjc] Ci_ffc]c_hn i` p[lc[nci h (GCV),  
Bli[^ m_hm_ b_lcn[\cfcn s (H%), Er j_]n_^ a_h_nc] [^p[h]_m (GA) [h^ G_h_nc] [^p[h]_ [m j_l]_hn i` g_[h (GAM) 

qb_l_ DF: D[sm ni 50 j_l]_hn `fiq_lcha; FS: D[sm ni `clmn `locn m_n; PB: Plcg[ls \l[h]b j_l jf[hn ; SW: Sn_g qc^nb; FG: Flo cn aclnb; DM: D[sm ni g[nolcns; FL: Flocn  
f_hanb; PL, j_^c]f_ f_hanb; PH: Pf[hn b_cabn; N FP, hog\_l i` `locnm j_l j f[hn; IL: Ihn_lhi^_ f_hanb; D FY: Dls `locn sc_f^ j_l  jfi n.  
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A]ehiwf_^a_g_hts 

Tbcm mno^s cm j[ln i  ̀ nb_ nb_mcm ^ih_ \s B[hn[s_bo B_e_f_ 
[n b[l[g[s[ ohcp_lmcns ch j[lnc[f `of`cffg_hn `il g[mn_l i  ̀
m]c_h]_ ch G_h_nc]m (bnnj://cl.b[l[g[s[._^o._n/blo/
\cnmnl_[g/b[h^f_/123456789/969/B[hn[s_bo%
20B_e_f_.j^`?cmAffiq_^=s&m_ko_h]_=1).  
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]ill_f[ncih mno ĉ_m ch ]bcffc_m. Plial_mmcp_ Hilnc]ofnol_. 
2004;36(1):113-117.  

20. Scp[mo\l[g[hc[b S, M_hih, M. H_n_limcm [ĥ  ch\l__^cha 
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