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A\str[]t 

Tb_ jl_m_hn chp_mnca[ncih q[m ][llc_^ ion [n nb_ _rj_lcg_hn[f `[lg, S]biif 

i` Aalc]ofnol_, Lip_fs Pli`_mmcih[f Uhcp_lmcns, J[f[h^b[l, Pohd[\ ^olcha 

2021-22. Tb_ _rj_lcg_hn q[m f[c^ ion ch [ F[]nilc[f R[h^igct_^ Bfi]e D_-

mcah (FRBD) qcnb 3 ^[n_m i` miqcha i.e. D1 (1mn O]ni\_l), D2 (15nb O]ni\_l) [h^ 

D3 (30nb O]ni\_l) [h^ 4 ^cff_l_hn f_p_fm i` `_lncfct_l i.e.75 % RDF, 100 % RDF, 

125 % RDF [h^ 150 % RDF [fnia_nb_l 12 nl_[ng_hn ]ig\ch[ncihm i` ^[n_m i` 

miqcha [h^ `_lncfct_l f_p_fm l_jfc][n_^ nblc]_. Agiha ^cff_l_hn n_gjil[f ^s-

h[gc]m (miqcha ^[n_m), D1 (1mn O]ni\_l) l_]il^_^ g[rcgog p[fo_m `il jf[hn 

b_cabn (151.20 ]g), jlcg[ls \l[h]b_m (10.33) [h^ S_]ih^[ls \l[h]b_m 

(8.91), L_[` [l_[ (64.28 ]g2), Fl_mb q_cabn (242.7 a), Dls q_cabn (28.45 a), 

CGR (0.558 a g-2^[s-1), RGR (1.39 a-1 a-1^[s-1). R_a[l^cha nb_ _ff_]n i` p[lciom 

honlc_hn f_p_fm, nb_ g[rcgog jf[hn b_cabn (128.05]g), nb_ hog\_l i` jlcg[-

ls [h^ m_]ih^[ls \l[h]b_m (10.44, 8.44), L_[` [l_[ (64.67 ]g2), Fl_mb [h^ ^ls 

q_cabn (253.16 a, 29.55 a), CGR (0.581 a g-2^[s-1), RGR (1.42 a-1 a-1^[s-1) q_l_ 

l_]il^_^ ch nb_ [jjfc][ncih i` 100% RDF. Tb_ chn_l[]ncih i` 1mn DOS (1mn O]ni-

\_l) × 100% RDF l_]il^_^ g[rcgog p[fo_m ch n_lgm i` gimn i` nb_ aliqnb 

j[l[g_n_lm i` ]igg_l]c[f cgjiln[h]_. Si cn ][h \_ ]ih]fo^_^ nb[n `il \_n-

n_l aliqnb [h^ ^_p_fijg_hn nb_ nilc[ jf[hnm mbiof^ \_ miqh ih 1mn O]ni\_l 

qcnb nb_ [jjfc][ncih i` 100% RDF. 
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Ihtri^u]tcih 

Tilc[ (B. campestris p[l. toria) cm [ p[lc_ns i` l[j_m__^ gomn[l^m nb[n b[p_ 

^cff_l_hn ]b[l[]n_lcmnc]m [h^ aliqcha j[nn_lhm. Al_[ oh^_l nb_ ]ofncp[ncih i` 

Tilc[ cm [\ion 6.86 Mb[ ch nb_ R[\c m_[mih (1). Tilc[ [fmi b[m [ ohcko_ honlc-

ncih[f p[fo_ qcnb 16 e][f i` _h_lac_m, 3.23 a ][l\ibs^l[n_m, 1.2 a jlin_ch, 0.2 

a nin[f `[n [h^ [gjf_ [giohn i` ^cff_l_hn gch_l[fm [h^ honlc_hnm. Tilc[ cm 

]ofncp[n_^ ch p[lciom j[lnm i` Ih^c[ \_][om_ i` cnm mncff h[nol_, cn cm [ nlijc][f 

[h^ mo\nlijc][f ]lij nb[n cm aliqh gimnfs ch n_gj_l[n_ l_acihm. Tilc[ cm [fmi 

ehiqh `il cnm `[mn-aliqcha ][j[\cfcnc_m. Tilc[ [fmi mojjl_mm_m q__^ aliqnb 

ch `c_f^m \_][om_ i` cnm aliqnb j[nn_lh, cn cm gimnfs ]ofncp[n_^ ch Amm[g, H[l-

s[h[, Pohd[\, God[l[n, M[b[l[mbnl[ [h^ W_mn B_ha[f (2). 

             Tb_ ]lo]c[f l_[mih \_bch^ nb_ ^_]l_[m_ ch nb_ jli^o]ncih i` nilc[ cm 

f_mm_l micf jli^o]ncpcns [h^ nb_ _ff_]n i` hog_liom \cinc] [h^ [\cinc] mnl_mm-

_m. Oh_ i` nb_ ]il_ l_[mihm `il nb_ fiq sc_f^ cm nb[n nb_ nilc[ cm gimnfs aliqh 

ch nb_ gcr_^ ]lijjcha j[nn_lh [h^ nb[n nii qcnbion [hs [jjfc][ncih i` _m-

m_hnc[ffs cgjiln[hn honlc_hnm fce_ NPK [h^ S (1). Ih l_]_hn mno^c_m, cn b[m 
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\__h mn[n_^ nb[n mofjbol ^_`c]c_h]s b[m ch]l_[m_^ l[jc^fs 

ch nb_ micf ^o_ ni nb_ om_ i` mofjbol [h^ tch]-`l__ `_lncfct_lm 

(3).Sofjbol ^_`c]c_h]s [ff_]nm nb_ sc_f^ [h^ aliqnb i` 

icfm__^m. Pli^o]ncih i` ]lijm a_h_l[ffs ^_j_h^m ojih l_k-

ocmcn_ il h__^-\[m_^ [^^cncp_ mojjf_g_hnm. Tb_ l_kocl_-

g_hn `il `_lncfct_lm cm [ g[dil ]igjih_hn nb[n gi^c`c_m nb_ 

jli^o]ncpcns i` [ ]lij. Tb_ ]lij acp_m cgjlip_^ l_mofnm 

qb_h q_ jlipc^_ h__^-\[m_^ mojjf_g_hnm ni nb_ ]lij. 

Tb_ ^cff_l_hn l_kocl_^ `_lncfct_lm [l_ ]lo]c[f `il momn[chcha 

nb_ jf[hn aliqnb, [ff nb_ honlc_hnm [h^ gc]lihonlc_hnm [l_ 

cgjiln[hn `il ]lij aliqnb \on nb_ 4 _mm_hnc[f _f_g_hnm [l_ 

Ncnlia_h, Pin[mmcog, Pbimjbilom [h^ Sofjbol (4). Tb_ 

[jjlijlc[n_ [h^ \[f[h]_^ [giohn i` [ff nb_ g[dil honlc-

_hnm (NPK [h^ S) cm ]lo]c[f ch ch]l_[mcha nb_ jli^o]ncpcns 

[h^ ko[fcns i` icfm__^ ]lijm, qbc]b ch nb_ Ih^c[h ]ihn_rn cm 

ihfs 935 ea b[-1 ch ]ihnl[mn qcnb nb_ qilf^’m 1632 eab[-1 (5). 

B_][om_ i` nb_ bcab jlc]cha i` chila[hc] `_lncfct_l [h^ f[]e 

i` ehiqf_^a_ i` micf honlc_hn chn_l[]ncihm, `[lg_lm ^ih’n 

`iffiq nb_ jl_m]lc\_^ ^im_m i` ^cff_l_hn honlc_hnm `il nb_m_ 

bcab-_h_las-lc]b ]lijm. Tb_ l_kocl_g_hn `il `_lncfct_lm cm [ 

]il_ `[]nil nb[n [ff_]nm nb_ jli^o]ncpcns i` [ ]lij. Ti `ch^ 

nb_ [jjlijlc[n_ honlc_hn f_p_fm [h^ ^[n_m i` miqcha 3 

^cff_l_hn ^[n_m [h^ 4 ^cff_l_hn honlc_hn f_p_fm om_^ ch nb_ 

_rj_lcg_hn. 

 

M[t_rc[fs [h^ M_tbi^s   

Tb_ chp_mnca[ncih q[m ]ih^o]n_^ ^olcha l[\c m_[mih i` 
2021-22 [n [alc]ofnol[f `[lgm i` Lip_fs Pli`_mmcih[f Uhcp_l-

mcns, Pb[aq[l[, Pohd[\, Ih^c[. Tb_ _rj_lcg_hn[f mcn_ q[m [n 

31.250 N 75.7 0 E, [h _f_p[ncih i` 228 g (748 ft). Tb_ ]fcg[n_ 

i` nb_ mcn_ cm mo\nlijc][f gihmiih nsj_ qcnb [h [p_l[a_ 

l[ch`[ff i` 600 gg [h^ cn fc_m oh^_l nb_ ]_hnl[f jf[ch l_acih 

i` Pohd[\. Tb_ _rj_lcg_hn q[m f[c^ ion ch `[]nilc[f RBD 

^_mcah qcnb nbl__ miqcha ^[n_m, D1 (1mn O]ni\_l), D2 (15nb 

O]ni\_l) [h^ D3 (30nb O]ni\_l), [h^ 4 ^cmnch]n `_lncfct-

_l f_p_fm, 75%RDF, 100% RDF, 125% RDF [h^ 150% RDF, 12 

nl_[ng_hn ]ig\ch[ncihm i` ^[n_m i` miqcha [h^ `_lncfct-

_l f_p_fm q_l_ l_jfc][n_^ 3 ncg_m. Tb_ nin[f hog\_l i` jfinm 

q[m 36 qcnb jfin mct_ 5×3 g qcnb liq mj[]cha 45 ]g [h^ 

jf[hn ni jf[hn ^cmn[h]_ 10 ]g. Tb_ micf i` nb_ _rj_lcg_hn[f 

mcn_ q[m m[h^s fi[g ch h[nol_. Tb_ [h[fsmcm i` micf q[m 

^ih_ \_`il_ nb_ mn[ln i` _rj_lcg_hn ni _p[fo[n_ nb_ chcnc[f 

mn[nom i` nb_ micf. Tb_ nl_[ng_hn ]ihmcmn_^ i` nq_fp_ ]ig-

\ch[ncih i` jf[hncha ^[n_m [h^ honlc_hn f_p_fm pct. T1 (1mn 

DOS+75% RDF), T2 (1mn DOS+100% RDF), T3 (1mn DOS+125% 

RDF), T4 (1mn DOS+150% RDF), T5 (2h^ DOS+75% RDF), T6 

(2h^ DOS+100% RDF), T7 (2h^ DOS+125% RDF), T8 (2h^ 

DOS+150% RDF), T9 (3l^ DOS+75% RDF), T10 (3l^ 

DOS+100% RDF), T11 (3l^ DOS+125% RDF), T12 (3l^ 

DOS+150% RDF). Tb_ miol]_ i` NPK [h^ S q[m Ul_[, SSP, 

DAP [h^ Gsjmog l_mj_]ncp_fs. Tb_ aliqnb j[l[g_n_lm 

q_l_ [h[fsm_^ \s nb_ [h[fsmcm i` p[lc[h]_ (ANOVA).  

St[tcstc][f [h[fyscs: Tb_ ^cff_l_h]_m \_nq__h nb_ g_[h 

p[fo_m q_l_ _mncg[n_^ \s a_h_l[fct_^ fch_[l gi^_f oh^_l 

ohcp[lc[n_ n_]bhcko_m qcnb 2 `[]nilm qcnb nb_ SPSS 22 p_l-

mcih miftq[l_. Ti `ch^ ion nb_ gimn _ffc]c_hn nl_[ng_hn 

Doh][h’m gofncjf_ l[ha_ n_mn (DMRT) [ g_[h m_j[l[ncih 

n_]bhcko_ q[m [jjfc_^ qcnb jli\[\cfcns j<0.05.Fcmb_l’m LSD 

n_mn [m jimn bi] n_mn q[m om_^ ni n_mn nb_ mcahc`c][h]_ i` nb_ 

p[lc[ncih ]igjih_hnm. Tb_ mcahc`c][hn ^cff_l_h]_ [giha 

nb_ g_[hm q_l_ ][f]of[n_^ \[m_^ ih LSD (f_[mn mcahc`c][hn 

^cff_l_h]_) [n 5% f_p_f i` mcahc`c][h]_.   

 

R_sufts [h^ Dcs]usscih    

Tb_ chn_l[]ncih cgj[]n i` p[lc_^ jf[hncha ^[n_m [h^ `_lncfct-

_l f_p_fm ih nb_ g[dil aliqnb ]b[l[]n_lcmnc]m i` nb_ nilc[ 

]lij cm mbiqh ch T[\f_ 1. 

Griwtb [ttrc\ut_s  

Pf[ht b_cabt (]g): Tb_ chn_l[]ncp_ _ff_]n i` n_gjil[f ^s-

h[gc]m [h^ honlc_hn f_p_fm q_l_ ^cmjf[s_^ ch T[\f_ 1. In 

_rbc\cn_^ mn[ncmnc][ffs h_afcac\f_ _ff_]nm ih nb_ b_cabn i` 

jf[hnm [n 30, 60, 90 DAS [h^ [n b[lp_mn. Hiq_p_l, nb_ g[rc-

gog b_cabn q[m l_]il^_^ [n 30, 60, 90 DAS [h^ [n b[lp_mn 

(52.66 ]g, 140.16 ]g, 153.00 ]g [h^ 155 ]g) l_mj_]ncp_fs 

ch ]ig\ch[ncih i` 1mn DOS (1mn O]ni\_l) [h^ 100% RDF.Tb_ 

f_[mn jf[hn b_cabn q[m l_]il^_^ [n 30, 60, 90 DAS [h^ [n 

b[lp_mn (35.83 ]g, 82.66 ]g, 89.16 ]g, 91.33 ]g) l_mj_]-

ncp_fs qcnb chn_l[]ncp_ _ff_]n i` ]ig\ch[ncih i` 3l^ DOS (30nb 

O]ni\_l) [h^ 75% RDF f_p_f. Tb_ g[rcgog b_cabn i` nb_ 

jf[hnm g[s \_ [nnlc\on_^ \_][om_ nb_ ijncgog ncg_ i` 

miqcha jlipc^_m [ `[piol[\f_ _hpclihg_hn `il nb_ aliqnb 

i` jf[hnm. Tb_ l_]igg_h^_^ DOS qcnb jlij_l honlcncih \s 

nb_ [jjfc][ncih i` 100% RDF ch`fo_h]_^ nb_ p_a_n[ncp_ 

aliqnb qbc]b l_mofn_^ ch cgjlip_^ liin aliqnb, ]_ff _r-

jl_mmcih, _fiha[ncih [h^ gofncjfc][ncih ch nb_ \i^s i` [ 

jf[hn qbc]b g[s b[p_ jligin_^ nb_ b_cabn i` nb_ jf[hn. 

Scgcf[l `ch^cham q_l_ l_]il^_^ \s (6, 10, 14). 

Prcg[ry [h^ s_]ih^[ry \r[h]b_s jf[ht-1:Tb_ j[lnc]of[lm 
`lig T[\f_ 1 mj_]c`c_m nb[n ]ig\ch_^ _ff_]n i` jf[hncha 

^[n_m [h^ ^cff_l_hn honlc_hn f_p_fm _rbc\cn_^ h_afcac\f_ 

_ff_]nm ih nb_ jlcg[ls [h^ m_]ih^[ls \l[h]b_m. Ah [jjfc-

][ncih i` 100% RDF [h^ 1mn DOS l_mofnm ch nb_ jli^o]ncih i` 

jf[hnm qcnb nb_ g[rcgog jlcg[ls [h^ m_]ih^[ls \l[h]b_m 

(12.33 [h^ 11.33) l_mj_]ncp_fs. Tb_ gchcgog jlcg[ls [h^ 

m_]ih^[ls \l[h]b_m (6.66 [h^ 4.66) q[m jli^o]_^ ch nb_ 

jf[hn qcnb nb_ [jjfc][ncih i` 75% RDF [h^ 3l^ DOS. Tb_ 

g[rcgog hog\_l i` \l[h]b_m j_l jf[hn g[s \_ [nnlc\on_^ 

^o_ ni nb_ ijncgog om_ i` hcnlia_h, jbimjbilom, jin[mmc-

og [h^ mofjbol `lig nb_ micf qbc]b q[m [^^cncih[ffs acp_h 

\s `_lncfct_lm. Tb_ [jjlijlc[n_ miqcha ^[n_ g[s [fmi ch`fo-

_h]_ nb_ l_miol]_ om_ _ffc]c_h]s qbc]b l_mofn_^ ch jlij_l 

aliqnb [h^ `ilg[ncih i` [orcfc[ls \o^m qbc]b cgjlip_m nb_ 

hog\_l i` \l[h]b_m j_l jf[hn. Tb_m_ `ch^cham [l_ ch ]ih-

`ilgcns qcnb (7, 9, 10, 14). 

L_[` [r_[ (]g2): T[\f_ 2 jilnl[s_^ nb[n chn_l[]ncih \_-

nq__h ^[n_m i` miqcha [h^ `_lncfct_l f_p_fm ^c^h’n [ff_]n nb_ 

f_[` [l_[ i` jf[hnm mcahc`c][hnfs. Hiq_p_l, chn_l[]ncih 

_ff_]nm i` jf[hncha ^[n_m [h^ `_lncfct_l f_p_fm _rbc\cn_^ nb_ 

g[rcgog [l_[ i` f_[` (40.26 ]g2, 66.30 ]g2 [h^ 71.60 ]g2) 

[n 30, 60 [h^ 90 DAS ch nb_ ]ig\ch[ncih i` 1mn DOS (1mn O]-

ni\_l) [h^ 100% RDF. Wb_l_[m nb_ fiq_mn f_[` [l_[ (22.03 

]g2, 34.50 ]g2 [h^ 46.93 ]g2) [n 30, 60 [h^ 90 DAS q[m 

l_]il^_^ ch nb_ ]ig\ch[ncih i` 3l^ miqcha ^[n_ (30nb O]ni-

\_l) [h^ 75% RDF. Tbcm gcabn \_ ^o_ ni \_nn_l chn[e_ i` 

honlc_hnm qcnb nb_ [jjfc][ncih i` \[f[h]_^ `_lncfct_lm [h^ 
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ijncgog aliqnb ^_al__ ^[sm qbc]b l_mofn_^ ch nb_ _r-

j[hmcih i` f_[`, cgjlip_^ ]bfilijbsff [h^ \_nn_l jbini-

mshnb_nc] []ncpcnc_m qbc]b gcabn \_ nb_ l_[mih `il g[rc-

gog [l_[ i` f_[` oh^_l 1mn DOS [h^ 100% RDF. Scgcf[l 

l_mofnm q_l_ l_]il^_^ \s (8, 12, 13).  

Fr_sb w_cabt (a): Ihn_l[]ncih i` ^[n_m i` miqcha [h^ 

`_lncfct_l f_p_fm jli^o]_^ g[rcgog `l_mb q_cabn (14.53 

a, 77.66 a, 272.33 a, 283.00 a) [n 30, 60, 90 [h^ [n b[l-

p_mn ch nb_ ]ig\ch[ncih i` 1mn DOS (1mn O]ni\_l) [h^ 

100% RDF. Hiq_p_l, nb_ f_[mn `l_mb q_cabn (8.83 a) [h^ 

(61.33 a) [n 30 [h^ 60 DAS l_]il^_^ ch 3 l^ DOS (30nb O]-

ni\_l) qcnb 75% RDF, (189.00 a) [n 90 DAS ch 3 l^ DOS 

(30nb O]ni\_l) qcnb 125% RDF, (192.33 a) [n b[lp_mn ch 

3l^ DOS (30nb O]ni\_l) qcnb 75% RDF (T[\f_ 3). Ah ch-

]l_[m_ ch nb_ `l_mb q_cabn g[s \_ ^o_ ni nb_ ch]l_g_hn 

ch ][l\ibs^l[n_m, [gchi []c^m, jlin_chm [h^ inb_l 

jbsmcifiac][f j[l[g_n_lm, _mj_]c[ffs ch nb_ jl_m_h]_ i` 

[h [gjf_ [giohn i` honlcncih [h^ `[piol[\f_ _hpclih-

g_hn[f ]ih^cncihm. A mcgcf[l `ch^cha q[m l_]il^_^ \s (7, 

9, 10). 

 

Dry w_cabt (a): Tb_ p[fo_m l_]il^_^ `il ^ls q_cabn q_l_ 

jl_m_hn_^ ch T[\f_ 3 [h^ cn mj_]c`c_m nb[n chn_l[]ncih \_-

nq__h DOS (^[n_m i` miqcha) [h^ `_lncfct_l f_p_fm mbiq_^ 

[ mcahc`c][hn ^c``_l_h]_ (0.239) [n 30 DAS \on [n [ff nb_ 

inb_l aliqnb mn[a_m cn b[^ _rbc\cn_^ h_afcac\f_ _``_]nm ih 

nb_ ^ls q_cabn i` jf[hnm. Tb_ [mmi]c[ncih _``_]nm i` ^[n_m 

i` miqcha [h^ `_lncfct_l f_p_fm l_mofn_^ ch nb_ g[rcgog 

^ls q_cabn (1.67 a, 11.83 a, 30.33 a [h^ 33.16 a) [n 30, 60, 

90 DAS [h^ [n b[lp_mn ch nb_ ]ig\ch[ncih i` 1mn DOS (1mn 

O]ni\_l) qcnb 100 [h^ RDF. Hiq_p_l, nb_ gchcgog ^ls 

q_cabn i` jf[hnm (.893 a, 7.16 a, 17.00 a [h^ 19.83 a) [n 

30, 60, 90 DAS [h^ [n b[lp_mn q[m l_jiln_^ ch nb_ chn_l[]-

ncih i` 3l^ DOS qcnb 75% RDF. Tb_ ^c``_l_h]_ ch ^ls 

q_cabn \_nq__h ^c``_l_hn miqcha ^[n_m [h^ honlc_hn ^im-

[a_m g[s \_ [nnlc\on_^ ni nb_cl ^c``_l_hn aliqcha j_lc-

i^m; nb_ ]lij miqh ih nb_ `clmn miqcha ^[n_ l_]_cp_m nb_ 

ijncgog ncg_ [h^ n_gj_l[nol_ `il aliqnb [h^ ^_p_fij-

g_hn, qbc]b g[s b_fj nb_ jf[hn []bc_p_ cnm g[rcgog 

jin_hnc[f aliqnb, qbc]b ^cl_]nfs ch`fo_h]_m nb_ `l_mb 

Tr_[tg_ht ^_-
t[cfs 

  

Pf[ht b_cabt 
30DAS 
(]g) 

  Pf[ht b_cabt 
60DAS 
(]g) 

       Pf[ht b_cabt 
90DAS 

       (]g) 

  Pf[ht b_cabt At 
H[rv_st 
       (]g) 

Prcg[ry 
\r[h]b_s 
(60DAS) 

Prcg[ry 
\r[h]b_s 
(90DAS) 

S_]ih^[ry 
\r[h]b_s 
(90DAS) 

D1 

F1 41.16 133.50 141.83 143.50 6.66 8.00 7.67 

F2 52.66 140.16 153.00 155.00 8.66 12.33 11.33 

F3 51.00 138.83 149.83 151.66 8.00 11.00 8.34 

F4 52.00 139.50 152.66 154.66 7.66 10.00 8.33 

D2 

F1 39.33 118.16 121.83 123.66 5.33 9.00 6.33 

F2 46.16 127.33 129.83 132.00 7.66 11.33 8.66 

F3 43.16 123.66 127.33 129.16 6.66 9.33 8.00 

F4 43.66 126.00 127.83 129.83 7.33 10.00 7.66 

D3 

F1 35.83 82.66 89.16 91.33 5.33 6.66 4.66 

F2 41.50 88.00 95.33 97.16 6.33 7.66 5.33 

F3 40.83 87.16 94.66 96.66 5.66 7.00 5.00 

F4 39.50 86.33 91.16 93.33 4.33 7.33 4.64 

M_[h T[\f_               

D1 49.20[ 138.00[ 149.33[ 151.20[ 7.75[ 10.33[ 8.91[ 

D2 43.08\ 123.79\ 126.70\ 128.66\ 6.75\ 9.91[ 7.66\ 

D3 39.41] 86.04] 92.58] 94.62] 5.41] 7.16\ 4.91] 

F1 38.77\ 111.44\ 117.61\ 119.50\ 5.77\ 7.88] 6.22\ 

F2 46.77[ 118.50[ 126.05[ 128.05[ 7.55[ 10.44[ 8.44[ 

F3 45.00[ 116.55[ 123.94[ 125.83[ 6.77[\ 9.11\ 7.11\ 

F4 45.05[ 117.27[ 123.88[ 125.94[ 6.44[\ 9.11\ 6.88\ 

CD [t 5% CD SE(g) CD SE(g) CD SE(g) CD SE(g) CD SE(g) CD SE(g) CD SE(g) 

D 2.156 0.730 2.760 0.935 2.894 0.980 2.872 0973 0.808 0.274 0.889 0.301 0.935 0.317 

F 2.489 0.843 3.187 1.080 3.342 1.132 3.316 1.123 0.933 0.316 1.027 0.348 1.080 0.366 

DXF NS 1.460 NS 1.870 NS 1.961 NS 1.946 NS 0.547 NS 0.602 NS 0.634 

T[\f_ 1.  Igj[]n i` miqcha ^[n_m [h^ honlc_hn f_p_fm ih jf[hn b_cabn, jlcg[ls [h^ m_]ih^[ls \l[h]b_m i` Tilc[ [n ^cff_l_hn chn_lp[fm 

Nin_: D1= 1mn ^[n_ i` miqcha, D2= 2h^ ^[n_ i` miqcha, D3= 3l^ ^[n_ i` miqcha, F1= 75% RDF, F2= 100 % RDF, F3=125% RDF, F4=150% RDF 
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q_cabn [h^ ^ls q_cabn (7, 11, 12) b[^ ]igj[l[\f_ `ch^-

cham. 

CGR (a ^[y-1g-2): Tb_ chn_l[]ncih \_nq__h ^[n_m i` miqcha 

[h^ `_lncfct_lm f_p_fm g[hc`_mn_^ [ h_afcac\f_ cgj[]n ih 

CGR (]lij aliqnb l[n_) qbc]b cm ^cmjf[s_^ ch T[\f_ 2. Hiq-

_p_l, nb_ g[rcgog ]lij aliqnb l[n_ (0.339 ^[s-1g-2) [n 60 

DAS q[m i\m_lp_^ ch nb_ ]ig\ch[ncih i` 1mn DOS (15nb O]ni-

Tr_[tg_ht ^_-
t[cfs 

  

L_[` [r_[ 
30DAS 
(]g2) 

L_[` [r_[ 60DAS 
(]g2) 

L_[` [r_[ 
90DAS 
(]g2) 

CGR (60DAS) 
a ^[y-1g-2 

CGR (90DAS) 
a ^[y-1g-2 

RGR (60DAS) 
    a a-1^[y-1 

  

RGR (90DAS) 
     a a-1^[y-1 

D1 

F1 27.76 43.46 53.3 0.254 0.572 0.927 1.38 
F2         40.26 66.30 71.60 0.339 0.617 1.064 1.46 

F3 37.93 57.23 64.70 0.242 0.539 0.936 1.37 
F4 37.46 58.76 67.53 0.265 0.506 0.957 1.35 

D2 

F1 25.83 38.10 51.13 0.219 0.389 0.867 1.25 

F2 34.36 55.90 65.30 0.300 0.578 1.008 1.42 

F3 30.76 45.76 57.30 0.247 0.571 0.925 1.39 

F4 30.16 44.86 54.83 0.260 0.378 0.947 1.28 

D3 

F1 22.03 34.50 46.93 0.209 0.328 0.856 1.20 

F2 32.03 45.43 57.13 0.236 0.550 0.907 1.37 

F3 30.86 42.43 53.70 0.222 0.333 0.884 1.22 

F4 28.00 43.03 55.60 0.241 0.379 0.910 1.26 

M_[h T[\f_               

D1 35.85[ 56.44[ 64.28[ 0.275[ 0.558[ 0.971[ 1.39[ 

D2 30.28\ 46.15\ 57.14\ 0.256[\ 0.479[\ 0.937[ 1.33\ 

D3 28.23\ 41.35\ 53.34\ 0.227\ 0.397\ 0.889\ 1.26] 

F1 25.21\ 38.68] 50.45] 0.227\ 0.430\ 0.883] 1.28\ 

F2 35.55[ 55.87[ 64.67[ 0.292[ 0.581[ 0.993[ 1.42[ 
F3 33.18[ 48.47\ 58.56\ 0.237\ 0.481[\ 0.915\ 1.33\ 

F4 31.87[ 48.88\ 59.32\ 0.256\ 0.421\ 0.938] 1.30\ 

CD [t 5% CD SE(g) CD SE(g) CD SE(g) CD SE(g) CD SE(g) CD SE(g) CD SE(g) 

D 3.436 1.164 4.490 1.521 4.321 1.464 0.030 0.010 0.92 0.031 
0.04

8 
0.016 0.055 0.019 

F 3.967 1.344 5.184 1.756 4.989 1.690 0.035 0.012 
0.10

7 
0.036 

0.05
5 

0.019 0.064 0.022 

DXF NS 2.328 NS 3.042 NS 2.928 NS 0.020 NS 0.063 NS 0.032 NS 0.037 

T[\f_ 2. Igj[]n i` miqcha ^[n_m  [h^ honlc_hn f_p_fm ih f_[` [l_[, CGR [h^ RGR i` Tilc[ [n ^cff_l_hn chn_lp[fm 

 
Tr_[tg_ht 

^_t[cfs 

Fr_sb 30DAS 
(ag) 

60DAS 
(ag) 

90DAS 
(ag) 

At H[rv_st 
(ag) 

Dry 30DAS 
(ag) 

60DAS 
(ag) 

90DAS 
(ag) 

At H[rv_st 
(ag) 

D1 

F1 9.50 66.66 197.00 202.83 0.88 8.50 25.66 27.16 

F2 14.53 77.66 272.33 283.00 1.67 11.83 30.33 33.16 

F3 13.83 71.66 240.16 243.83 1.55 8.83 25.00 27.66 

F4 13.66 73.00 236.66 241.50 1.21 9.16 24.33 25.83 

D2 

F1 9.50 63.00 190.16 192.83 0.77 7.33 19.00 20.66 

F2 14.00 72.00 249.83 253.33 1.34 10.33 27.66 29.00 

F3 12.00 66.33 232.00 234.50 1.10 8.50 25.66 27.00 

F4 13.83 68.33 212.33 214.66 1.19 9.00 20.33 21.83 

D3 

F1 8.83 61.33 189.66 192.33 0.89 7.16 17.00 19.83 

F2 13.50 67.66 221.00 223.16 1.07 8.16 24.66 26.50 

F3 10.33 65.33 189.00 193.16 1.00 7.66 17.66 20.16 

F4 9.83 64.00 192.00 195.66 0.74 8.00 19.33 20.66 

M_[h T[\f_                 

D1 12.88[ 72.25[ 236.54[ 242.79[ 1.33[ 9.58[ 26.33[ 28.45[ 

D2 12.33[ 67.41\ 221.08\ 223.83\ 1.10\ 8.79[ 23.16\ 24.62\ 

D3 10.62\ 64.58] 197.91] 201.08] 0.92] 7.75\ 19.66] 21.79] 

F1 9.27] 63.66] 192.27] 196.00] 0.85^ 7.66] 20.94\ 22.55\ 

F2 14.01[ 72.44[ 247.72[ 253.16[ 1.36[ 10.11[ 27.55[ 29.55[ 

F3 12.05\ 67.77\ 220.38\ 223.83\ 1.21\ 8.33\] 22.77\ 24.94\ 

F4 12.44\ 68.44\ 213.66\ 217.27\ 1.04] 8.72\ 21.33\ 22.77\ 

CD [t 5% CD 
SE
(g) 

CD 
SE
(g) 

CD 
SE
(g) 

CD 
SE
(g) 

CD SE(g) CD SE(g) CD SE(g) CD 
SE
(g) 

D 
1.00

5 
0.340 

1.52
7 

0.517 
13.99

9 
4.743 

14.33
1 

4.855 
0.12

0 
0.041 

0.88
5 

0.300 
2.9
40 

1.023 
2.88

1 
0.976 

F 
1.16

0 
0.393 

1.76
3 

0.597 
16.16

5 
5.476 

16.54
7 

5.606 
0.13

8 
0.047 

1.02
1 

0.346 
3.3
95 

1.181 
3.32

7 
1.127 

DXF NS 0.681 
3.46

1 
1.035 NS 9.485 NS 9.710 

0.23
9 

0.081 NS 0.599 NS 2.046 NS 1.952 

 T[\f_ 3. Igj[]n i` miqcha ^[n_m [h^ honlc_hn f_p_fm ih `l_mb [h^ ^ls q_cabn (a) i` nilc[ jf[hnm [n ^cff_l_hn chn_lp[fm 
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\_l) qcnb 100% RDF. Scgcf[lfs, [n 90 DAS nb_ bcab_mn ]lij 

aliqnb (0.617 ^[s-1g-2) q[m i\m_lp_^ ch nb_ ]ig\ch[ncih 

i` 1mn DOS (1mn O]ni\_l) [h^ 100% RDF. Wb_l_[m, nb_ gchc-

gog ]lij aliqnb (0.209 ^[s-1g-2) [n 60 DAS q[m i\m_lp_^ 

ch nb_ ]ig\ch[ncih i` 3l^ DOS (30nb O]ni\_l) qcnb 75% RDF 

[h^ [n 90 DAS nb_ fiq_mn ]lij aliqnb l[n_ (0.328 ^[s-1g-2) 

q[m i\m_lp_^ ch nb_ ]ig\ch[ncih i` 3l^ DOS (30nb O]ni\_l) 

qcnb 75% RDF. Tb_ bcab honlc_hn [p[cf[\cfcns [h^ c^_[f 

jf[hn aliqnb _hpclihg_hn ][om_^ nb_ aliqnb ]b[l[]n_lcm-

nc]m ni ch]l_[m_ koc]efs, qbc]b l[cm_^ jf[hn ^ls g[nn_l [h^ 

inb_l g_nlc]m nb[n ]iof^ [ff_]n nb_ CGR. Tb_m_ ion]ig_m 

q_l_ fce_ nb_ l_mofnm i` (7, 9). 

RGR (a a-1^[y-1): Tb_ ^[n[ `lig T[\f_ 2 mj_]c`c_m nb[n chn_l-
[]ncih \_nq__h `_lncfct_lm f_p_fm [h^ ^[n_m i` miqcha b[^ 

g[hc`_mn_^ [ h_afcac\f_ ch`fo_h]_ ih nb_ RGR (l_f[ncp_ 

aliqnb l[n_) i` jf[hnm. Hiq_p_l, chn_l[]ncp_ _ff_]nm i` 

^[n_m `_lncfct_l f_p_fm [h^ ^[n_m i` miqcha jli^o]_^ nb_ 

bcab_mn l_f[ncp_ aliqnb l[n_(0.1.064 [h^ 1.46 a a-1^[s-1) ch 

nb_ ]ig\ch_^ [jjfc][ncih i` 100% RDF qcnb 1mn DOS (1mn 

O]ni\_l). Wbcf_ nb_ f_[mn RGR (0.856 [h^ 1.20 a a-1^[s-1) [n 

60 [h^ 90 DAS q[m i\m_lp_^ ch nb_ ]ig\ch_^ [jjfc][ncih 

i` 75% RDF [h^ 3l^ DOS (30nb O]ni\_l). Tb_ _ff_]n i` n_g-

jil[f ^sh[gc]m [h^ honlc_hn f_p_fm [ff_]nm nb_ jli^o]ncpcns 

i` ]lijm, nb_ ijncgog ^[n_ i` miqcha cm nb_ gimn pcn[f [a-

lihigc] `[]nil qbc]b ch`fo_h]_m nb_ aliqnb j[nn_lh i` 

]lijm qbc]b gcabn [ff_]n nb_ CGR [h^ RGR i` nilc[. Scgcf[l 

l_mofnm q_l_ m__h ch nb_ l_m_[l]b i` (7, 9, 13, 14).  

 

Cih]fuscih 

Tb_ chn_l[]ncih \_nq__h 1mn DOS (1mn O]ni\_l)×100% RDF 

q[m l_jiln_^ ni \_ nb_ \_mn nl_[ng_hn ch nb_ l_m_[l]b. In 

j_l`ilg_^ q_ff ch [ff nb_ aliqnb [nnlc\on_m. H_h]_, cn ][h 

\_ ]ih]fo^_^ nb[n `il \_nn_l aliqnb [h^ ^_p_fijg_hn. Tb_ 

nilc[ jf[hnm mbiof^ \_ miqh ih 1mn O]ni\_l qcnb nb_ [jjfc-

][ncih i` 100% RDF.  
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