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A\str[]t  

Tbcm mno^s [cg_^ ni [h[fst_ nb_ _]ifiac][f `[]nilm [h^ giljbifiac][f nl[cnm 

i` Lc\_lc][ ]iff__ ch K[fcjoli Dcmnlc]n, B[hsoq[hac R_a_h]s. E]ifiac][f [h^ 

giljbifiac][f `[]nilm q_l_ g_[mol_^, [h^ i\m_lp[ncihm q_l_ l_]il^_^ 

[]]il^chafs. Tb_ i\m_lp[ncih i` mcahc`c][hn giljbifiac][f ]b[l[]n_lm b[m 

\__h nbilioabfs ]ih^o]n_^. Tb_ i\m_lp_^ _]ifiac][f `[]nilm q_l_ gc]li]fc-

g[n_ `[]nilm, ch]fo^cha [fncno^_, [cl n_gj_l[nol_, bogc^cns, fcabn chn_hmcns, 

l[ch`[ff l[n_, micf jH, micf n_gj_l[nol_, [h^ micf gicmnol_. Tb_ P[f_ihnifiac-

][f Sn[ncmnc]m (PAST) jlial[g q[m om_^ ni j_l`ilg gofncp[lc[n_ [h[fsmcm ni 

alioj fc\_lc][ ]iff__ p[lc[hnm \[m_^ ih giljbifiac][f nl[cnm [h^ jbsmc][f 

`[]nilm i` nb_ jf[hn[ncih. Tb_ mno^s `ioh^ nb[n jbsmc][f _hpclihg_hn[f `[]-

nilm b[^ [ l_f[ncp_fs mcahc`c][hn ch`fo_h]_ ih giljbifiac][f p[lc[ncih ch _[]b 

jijof[ncih. Tb_ fcabn chn_hmcns [h^ l_f[ncp_ bogc^cns q_l_ nb_ jbsmc][f _hpc-

lihg_hn[f `[]nilm l_f[n_^ ni giljbifiac][f nl[cnm, mo]b [m f_[` mb[j_ ch^_r, 

hog\_l i` `fiq_lm j_l ch`fil_m]_h]_, [h^ f_[` mol`[]_ ch^_r \[m_^ ih jlch]c-

j[f ]igjih_hn [h[fsmcm (PCA). Uhmn[\f_ q_[nb_l ]ih^cncihm ][h ch`fo_h]_ 

_hpclihg_hn[f `[]nilm, qbc]b, ch nolh, ][h jli`ioh^fs cgj[]n giljbifiac][f 

]b[l[]n_lcmnc]m, mj_]c`c][ffs nb_ `fiq_lcha m_[mih. Tb_ mno^s l_p_[f_^ [ mn[-

ncmnc][ffs mcahc`c][hn ]ill_f[ncih \_nq__h fcabn chn_hmcns [h^ nb_ hog\_l i` 

`fiq_lm j_l ch`fil_m]_h]_.   

 

K_ywor^s  

[mmi]c[ncih; ]iff__; _hpclihg_hn; fc\_lc][; giljbifiac][f nl[cn   

 

Intro^u]tcon  

Lc\_lc][ ]iff__, m]c_hnc`c][ffs ehiqh [m Coffea liberica Hc_lh, cm [ ^cmnch]n 

]iff__ p[lc_ns qcnb hog_liom p[lc[hnm nb[n ][h \_ kocn_ mcgcf[l. Tbcm mcgcf[l-

cns jim_m [ ]b[ff_ha_ ch []]ol[n_fs ]f[mmc`scha nb_ ^cff_l_hn n[rihigc] jimc-

ncihm. D_mjcn_ ^_][^_m i` l_m_[l]b ih nb_ p[lciom ch`l[-mj_]c_m ][m_m i` fc-

\_lc][ ]iff__, ^cmnchaocmbcha \_nq__h nb_ ^cff_l_hn p[lc[hnm l_g[chm ]b[f-

f_hacha, [m nb_cl giljbifiac][f `_[nol_m [l_ bcabfs p[lc[\f_. Lc\_lc][ ]iff__ 

\_fiham ni nb_ Ro\c[]_[_ `[gcfs mj_]c_m `lig A`lc][ (1, 2), [h^ cn q[m `clmn 

chnli^o]_^ ch Ih^ih_mc[ ^olcha nb_ Don]b ]ifihc[f _l[. Coffea liberica cm ih_ 

i` nb_ g[ch jf[hn[ncihm ch nb_ [ali`il_mnls msmn_g g[chn[ch_^ \s mg[ffbif^-

_lm ch B[hsoq[hac (3). Tb_ fiha-n_lg chnli^o]ncih j_lci^ i` Lc\_lc][ ]iff__ 

g[s b[p_ f_^ ni giljbifiac][f p[lc[ncihm ch l_mjihm_ ni _hpclihg_hn[f `[]-

nilm. Lc\_lc][ ]iff__ ][h aliq ch p[lciom ]ih^cncihm, ch]fo^cha j_[nf[h^m [h^ 

bogc^ _hpclihg_hnm, [h^ cm l_mcmn[hn ni j_mnm [h^ ^cm_[m_m. Ciff__ jf[hnm ch 
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bnnjm://jf[hnm]c_h]_ni^[s.ihfch_ 

ij_h `c_f^m _rbc\cn f_mm ijncg[f aliqnb nb[h nbim_ ch mb[^-

_^ il]b[l^m. Ti gcnca[n_ nb_ _ff_]nm i` ^cl_]n mohfcabn ih 

nb_ ]iff__ jf[hn (4), [^^cha mb[^_ jf[hnm cm _mm_hnc[f. Lc-

\_lc][ ]iff__, qcnb [ l_f[ncp_fs f[la_l f[h^ ]ip_l ]igj[l_^ 

ni [l[\c][ ]iff__ (Coffea arabica) [h^ li\omn[ ]iff__ 

(Coffea canephora), b[m [ l_f[ncp_fs bcab_l ][l\ih mni]e 

jin_hnc[f. Tb_ [p_l[a_ ][l\ih _gcmmcih `lig fc\_lc][ 

]iff__ jf[hnm l_[]b_m 23.7 ga CO2/H[/s_[l (5). 

 Tb_ Coffea liberica jf[hn mj_]c_m _h]iohn_l cmmo_m 

qcnb cnm ch`l[mj_]c`c] n[r[, qbc]b l_kocl_ ]f[lc`c][ncih ^o_ 

ni mcahc`c][hn p[lc[ncih [h^ giljbifiac][f ch]ihmcmn_h]c_m 

(6). Tbcm ]b[ff_ha_ cm [nnlc\on_^ ni nb_ cgj[]n i` nb_ _hpc-

lihg_hn ih nb_ jf[hn aliqnb jli]_mm. Ehpclihg_hn[f `[]-

nilm ][h ][om_ n_gjil[ls il j_lg[h_hn ]b[ha_m ni nb_ 

jbsmc][f ]b[l[]n_lcmnc]m i` ]iff__ jf[hnm. So]b ]b[ha_m 

g[s ][om_ giljbifiac][f p[lc[ncihm nb[n ]iof^ f_[^ ni 

mj_]c[ncih il fiha-n_lg p[lc[ncih. Am [ l_mofn, nbcm l_m_[l]b 

fiiem [n nb_ _hpclihg_hn[f `[]nilm [h^ jbsmc][f `_[nol_m i` 

]iff__ [ali`il_mnls jf[hn[ncihm ch K[fcjoli Dcmnlc]n, B[hso-

q[hac R_a_h]s.   

 

M[t_rc[ls [n^ M_tbo^s 

Study area         

Tbcm mno^s q[m ]ih^o]n_^ `lig Aoaomn ni Nip_g\_l 2022 
ch ]iff__-\[m_^ [ali`il_mnls \_fihacha ni mg[ffbif^_lm ch 

K[fcjoli Dcmnlc]n, B[hsoq[hac R_a_h]s, E[mn J[p[, Ih^ih_-

mc[ (Fca. 1). K[fcjoli Dcmnlc]n ]ip_lm [h [l_[ i` 310.03 eg2, 

qcnb 4,397 H[ om_^ `il ]iff__ jf[hn[ncih (7). B[hsoq[hac cm 

q_ff-ehiqh `il cnm ^cp_lm_ nsj_m i` mb[^_ nl__m ch cnm [ali-

`il_mnls msmn_g, [h^ ]iff__ cm nb_ g[ch jf[hn[ncih ch nbcm 

[l_[ (8).  

Data Collection          

O\m_lp[ncihm q_l_ g[^_ ch nb_ g_[mol_g_hn i` _]ifiac][f 
[h^ giljbifiac][f `[]nilm. O\m_lp[ncihm i` mcahc`c][hn 

giljbifiac][f ]b[l[]n_lm b[p_ \__h _rjfil_^ (ohjo\-

fcmb_^ jlid_]n). A nin[f i` 20 fc\_lc][ ]iff__ []]_mmcihm q_l_ 

i\m_lp_^ `lig 9 fc\_lc][ ]iff__ jf[hn[ncihm ch K[fcjoli 

Dcmnlc]n. Tq_hns []]_mmcihm q_l_ alioj_^ \[m_^ ih [l]bc-

n_]nol_ [h^ f[\_f_^ [m A, B, C [h^ D []]_mmcihm \[m_^ ih 

\l[h]bcha nsj_. "A" alioj l_jl_m_hnm [ ^liijcha \l[h]b 

qcnb [ nolhcha ojq[l^ ncj. Tb_ "B" alioj l_jl_m_hnm nb_ 

bilctihn[f \l[h]b. Tb_ "C" Glioj l_jl_m_hnm nb_ ^liijcha 

\l[h]b (^_]fch[n_), qbcf_ nb_ "D" alioj l_jl_m_hnm nb_ 

f_[hcha oj \l[h]b (j[n_hnm). E]ifiac][f `[]nilm i\m_lp_^ 

q_l_ gc]li]fcg[n_ `[]nilm, ch]fo^cha [fncno^_, [cl n_gj_l[-

nol_, bogc^cns, fcabn chn_hmcns, l[ch`[ff l[n_, micf jH, micf 

n_gj_l[nol_, [h^ micf gicmnol_. Mc]li]fcg[n_ `[]nilm [n 

_[]b Lc\_lc][ ]iff__ jf[hn[ncih fi][ncih q_l_ g_[mol_^ 

[h^ mo\m_ko_hnfs ]igj[l_^ \_nq__h Lc\_lc][ ]iff__ jf[h-

n[ncih fi][ncihm. Tb_ _f_p[ncih q[m g_[mol_^ omcha [h 

_mm_hnc[f GPS; nb_ n_gj_l[nol_ q[m g_[mol_^ omcha [ 

nb_lgig_n_l; nb_ bogc^cns q[m g_[mol_^ omcha [ jms-

]blig_n_l; [h^ fcabn chn_hmcns q[m g_[mol_^ omcha [ for 

g_n_l. A]]il^cha ni nb_ fi][f mn[ncih, nb_ gihnbfs [p_l[a_ 

i` n_gj_l[nol_, l_f[ncp_ bogc^cns, [h^ l[ch`[ff l[n_ ch`il-

g[ncih q[m i\n[ch_^ `lig nb_ M_n_ilifiac][f, Cfcg[nifia-

c][f, [h^ G_ijbsmc][f Aa_h]s (BMKG) ^[n[. Sicf n_gj_l[-

nol_ q[m g_[mol_^ omcha [ ^cacn[f nb_lgig_n_l, [h^ micf 

gicmnol_ [h^ jH q_l_ g_[mol_^ omcha [ micf gicmnol_ [h^ 

jH g_n_l. 

 S_p_l[f giljbifiac][f nl[cnm q_l_ mcahc`c][hnfs i\-

m_lp_^ ch nb_ jl_pciom mno^s (1). Tb_ ko[hncn[ncp_ [h^ ko[f-

cn[ncp_ ]b[l[]n_lcmnc]m [l_ \[m_^ ih nb_ D_m]lcjnil `il 

Ciff__ (Coffea mjj. [h^ Psilanthus mjj.) \s IPGRI. M_[h-

qbcf_, ihfs f_[` f_hanb (LL), f_[` qc^nb (LW), [h^ hog\_l i` 

`fiq_lm j_l ch`fil_m]_h]_ l_jl_m_hn l_fc[\f_ p[lc[\f_m ^ol-

cha nb_ gofncp[lc[n_ [h[fsmcm. L_[` mol`[]_ ch^_r (LL r LW) 

[h^ f_[` mb[j_ ch^_r (LL/LW) q_l_ ][f]of[n_^ `lig f_[` 

f_hanb [h^ f_[` qc^nb l[nci (1). L_[` g_[mol_g_hnm q_l_ 

n[e_h ih [h [p_l[a_ i` 5 g[nol_ f_[p_m, i\m_lp_^ ih nbim_ 

gil_ nb[h nbl__ hi^_m `lig nb_ n_lgch[f \o^, [h^ g_[m-

ol_^ `lig j_ncif_ ni f_[` [j_r. Tb_ hog\_l i` `fiq_lm j_l 

ch`fil_m]_h]_ q[m ][f]of[n_^ [m nb_ [p_l[a_ i` 10 [rcfm, 

l[h^igfs m_f_]n_^ `lig ^cff_l_hn hi^_m. Tb_ [mm_mmg_hn 

g_nbi^ om_^ l_`_lm ni nb_ D_m]lcjnil `il Ciff__ (Coffea 

mjj. [h^ Psilanthus mjj.) \s nb_ Ihn_lh[ncih[f Pf[hn G_h_n-

c] R_miol]_m Ihmncnon_ (IPGRI) (9). 

Data Analysis       

D[n[ [h[fsmcm q[m ]ih^o]n_^ ni ^_n_lgch_ nb_ _ff_]n i` nb_ 
_hpclihg_hn ih nb_ giljbifiac][f ]b[l[]n_lcmnc]m i`     

fc\_lc][ ]iff__ ch ^cff_l_hn jijof[ncihm. Mofncp[lc[n_ jlch]c-

j[f ]igjih_hn [h[fsmcm (PCA) \cjfin [h^ ]fomn_l [h[fsmcm 

q_l_ j_l`ilg_^ omcha nb_ P[f_ihnifiac][f Sn[ncmnc]m (PAST) 

jlial[g ni ^_n_lgch_ nb_ aliojcha i` fc\_lc][ ]iff__ p[lc-

[hnm \[m_^ ih giljbifiac][f ]b[l[]n_lm [h^ jbsmc][f _hpc-

lihg_hn[f `[]nilm i` fc\_lc][ ]iff__ jf[hn[ncihm. A^^cncih-

[ffs, ]ill_f[ncih [h[fsmcm omcha nb_ P_[lmih ]ill_f[ncih 

]i_ffc]c_hn (Ekh. 1) q[m i\n[ch_^ ni g_[mol_ nb_ mnl_hanb 

i` nb_ fch_[l l_f[ncihmbcj \_nq__h _hpclihg_hn[f `[]nilm 

i` fc\_lc][ ]iff__ jf[hn[ncihm [h^ nb_ giljbifiac][f ]b[l-

[]n_lcmnc]m i` fc\_lc][ ]iff__ []]_mmcihm. 

 

 

 ..............(1) 

Wb_l_ xi [h^ yi [l_ nb_ m[gjf_m, qbcf_  [h^ [l_ nb_ 

g_[hm i` xi [h^ yi , l_mj_]ncp_fs. Tb_ r  p[fo_ l[ha_m `lig +1 

ni -1, qb_l_ +1 ch^c][n_m [ jimcncp_ ]ill_f[ncih, 0 g_[hm hi 

]ill_f[ncih, [h^ -1 ch^c][n_m [ h_a[ncp_ ]ill_f[ncih (10).   

Fca. 1. R_m_[l]b [l_[ g[j (l_^ `cff_^).  
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Ecological Factors of Liberica Coffee Plantations in 

Kalipuro District        

S_p_l[f ]iff__ [ali`il_mnls jf[hn[ncihm ch K[fcjoli Dcmnlc]n 

om_ Lc\_lc][ [h^ li\omn[ ]iff__ [m g[ch ]lijm (Fca. 2). Tb_ 

]iff__ [ali`il_mnls msmn_g ch K[fcjoli Dcmnlc]n oncfct_^ `ii^ 

]lijm [m [ gofnc-]lijjcha ih nb_ f[h^. Tb_ ]lijm `l_ko_hn-

fs jf[hn_^ ch nbcm [ali`il_mnls [l_[ [l_ ]i]ihon, \[h[h[, 

jil[ha (Amorphophallus mj.), ^olc[h, f_aog_m, [h^ ]iff__ 

qcnb [ l[h^ig gcrnol_ jf[hncha j[nn_lh. Tb_ [ali`il_mnls 

msmn_g ch nb_ nlijc]m [h^ mo\nlijc]m b[m \__h [jjfc_^ 

mch]_ nb_ 1980m, [h^ cn q[m chp_hnilc_^ \s ICRAF, omcha 

gofnc-f_p_f ]lijm ni cgjlip_ f[h^ om_ (11, 12). Ciff__ 

jf[hnm ift_h om_^ [m g[ch jf[hn[ncihm \s mg[ffbif^_l 

`[lg_lm [l_ li\omn[ [h^ fc\_lc][ ]iff__. F[lg_lm jl_`_l 

Robusta ]iff__ \_][om_ i` cnm l_mcmn[h]_ ni f_[` lomn ^cm-

_[m_, l_f[ncp_fs _[ms g[chn_h[h]_, [h^ bcab_l jli^o]ncih 

(13). M_[hqbcf_, Lc\_lc][ ]iff__ b[m \__h ]ofncp[n_^ ^o_ ni 

nb_ jin_hnc[f `il mifc^ \[le oncfct[ncih ]iggihfs om_^ ch 

al[ftcha g_nbi^m qcnb inb_l nsj_m i` ]iff__, c._., li\omn[ 

]iff__. Tbcm oncfct[ncih [ffiqm ]iff__ al[ftcha ch^cpc^o[fm ni 

molpcp_ ^olcha ^ls j_lci^m \_][om_ i` fc\_lc][ ]iff__'m 

mnliha \[le, [^[jn[\cfcns ni oh`[pil[\fs _hpclihg_hn[f 

]ih^cncihm, [h^ gil_ l_mcmn[h]_ ni f_[` lomn ^cm_[m_ nb[h 

li\omn[ ]iff__ (14).  

 Tb_ jbsmc][f _hpclihg_hn[f ]ih^cncihm i` fc\_lc][ 

]iff__ jf[hn[ncihm ]ihmcmn i` Bofom[lc 1 (B3 [h^ B4), Bo-

fom[lc 2 (D1 [h^ D2), Gig\_ham[lc 1 (A1, B5, C1, C2, [h^ 

C3), Gig\_ham[lc 2 (C4 [h^ C5), Gig\_ham[lc 3 (A2 [h^ 

B2), P[jlcha 1 (A3), P[jlcha 2 (A5), S_][ha (A4), [h^ 

T_f_goha (B1, D3, D4, [h^ D5) jijof[ncih ch K[fcjoli Dcm-

nlc]n ^c^ hin mbiq go]b ^cff_l_h]_ mch]_ nb_ i\m_lp_^ 

jf[hn[ncihm [l_ mncff ch nb_ m[g_ l_acih. Tb_ hog\_l ch nb_ 

jijof[ncih h[g_ ch^c][n_^ nb_ ^cff_l_hn jf[hn[ncihm i` 

Lc\_lc][ ]iff__. Lc\_lc][ ]iff__ jf[hn[ncihm ch K[fcjoli Dcm-

nlc]n [l_ ^cmnlc\on_^ 100-500 g [\ip_ m_[ f_p_f. Tb_ [fnc-

no^_ i` ]iff__-\[m_^ [ali`il_mnls jf[hn[ncihm ch^cl_]nfs 

[ff_]nm m_[mih[f gc]li]fcg[n_ ]b[ha_ \_][om_ i` nb_ ][hi-

js `lig nb_ mb[^cha jf[hn. Sb[^_ [fmi gi^c`c_m _hpclih-

g_hn[f ]ih^cncihm mo]b [m ]iff__ jbsmcifias, jli^o]ncpcns, 

q[n_l, [h^ micf (15). B[m_^ ih nb_ jbsmc][f _hpclihg_hn[f 

j[l[g_n_lm i` fc\_lc][ ]iff__ jf[hn[ncihm, cn cm ehiqh nb[n 

nb_ micf n_gj_l[nol_ ^i_m hin p[ls \_nq__h jijof[ncihm. 

Hiq_p_l, nb_l_ [l_ micf gicmnol_ p[lc[ncihm ch fc\_lc][ 

]iff__ jf[hn[ncih [l_[m (Fca. 3). Sicf gicmnol_ l[ha_m `lig 

1% ni 10%, qcnb nb_ fiq_mn micf gicmnol_ `ioh^ ch nb_ A3 

[]]_mmcih jf[hn[ncih [l_[. Ih ]ihnl[mn, nb_ bcab_mn micf 

gicmnol_ q[m `ioh^ ch nb_ A4 jf[hn[ncih [l_[. Binb []]_m-

mcihm [l_ fi][n_^ ch nb_ m[g_ [l_[, h[g_fs nb_ P[jlcha 

jijof[ncih. Hiq_p_l, nb_s ]ig_ `lig ^cff_l_hn `[lgf[h^.  

 Tb_ ^cff_l_h]_m i]]oll_^ ^o_ ni q_[nb_l ]ih^cncihm 
[n nb_ gig_hn i` ^[n[ ]iff_]ncih. Tb_ q_[nb_l ]ih^cncihm 

[n nb_ ^[n[ ]iff_]ncih q_l_ mohhs, [h^ ch nb_ `_q ^[sm \_-

`il_ ^[n[ ]iff_]ncih, nb_l_ q_l_ hi l[ch i]]oll_h]_m, mi nb_ 

micf ]ih^cncihm nolh_^ ion ni \_ kocn_ ^ls. Sicf jH f_p_fm [n 

Fca. 2. Ciff__-\[m_^ [ali`il_mnls ch K[fcjoli Dcmnlc]n.  

Fca. 3. T_gj_l[nol_ (°C) [h^ micf gicmnol_ (%) j[l[g_n_lm i` fc\_lc][ ]iff__ jf[hn[ncihm ch K[fcjoli Dcmnlc]n. 
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nb_ fi][ncih i` fc\_lc][ ]iff__ jf[hn[ncihm ch K[fcjoli Dcm-

nlc]n l[ha_^ `lig 6.67 ni 7.8 (Fca. 4), qcnb nb_ fiq_mn jH ch 

nb_ B1 ]iff__ []]_mmcih jf[hn[ncih [l_[. Ih ]ihnl[mn, nb_ 

bcab_mn jH q[m `ioh^ ch nb_ A3 [h^ A5 []]_mmcih jf[hn[-

ncihm. Tb_ mocn[\cfcns f_p_f i` jH `il ]iff__ f[h^ cm mj_]c`c_^ 

\[m_^ ih `iol f_p_fm, ch]fo^cha bcabfs mocn[\f_ (5.5-6), mocn-

[\f_ (6.1-7.0), g[lach[ffs mocn[\f_ (7.1-8.0), [h^ ohmocn[\f_ 

(>8) (16). A]]il^cha ni nb_m_ aoc^_fch_m, micf jH ch nb_ fc-

\_lc][ ]iff__ jf[hn[ncihm ch K[fcjoli Dcmnlc]n cm ]ihmc^_l_^ 

ni \_ [n mocn[\f_ ni [ g[lach[ffs mocn[\f_ f_p_f. Hiq_p_l, 

inb_l jbsmc][f _hpclihg_hn[f j[l[g_n_lm, mo]b [m fcabn 

chn_hmcns, q_l_ ehiqh ni b[p_ p[lc[ncihm. Tb_ fcabn chn_hmc-

ns i` nb_ fc\_lc][ ]iff__ jf[hn[ncihm q[m l_]il^_^, l[hacha 

`lig 100-1400 for (Fca. 5). Tb_ chn_l[]ncih \_nq__h fcabn 

chn_hmcns [h^ ]iff__ jf[hnm [ff_]nm nb_cl mo]]_mm`of ]iff__ 

aliqnb [h^ jli^o]ncih. Ciff__ jf[hnm l_jl_m_hn C3 jf[hnm 

qcnb fiq jbinimshnb_nc] _ffc]c_h]s ^o_ ni jbinil_mjcl[-

ncih. Si ]iff__ jf[hnm h__^ mb[^_m ni ijncgct_ jf[hn 

aliqnb. Cih]_lhcha mb[^_ jf[hnm, fcabn chn_hmcns ]ill_f[n_m 

qcnb nb_ f_p_f i` mb[^_ ih nb_ jf[hn [h^ nbom ch^cl_]nfs 

[ff_]nm mnig[n[f ]ih^o]n[h]_ [h^ jbinimshnb_nc] l[n_ 

(17). Sb[^_ jf[hnm [l_ m_hmcncp_ ni l_^o]_^ fcabn [h^ mcahc`-

c][hnfs [ff_]n liin, f_[`, [h^ mbiin aliqnb j[l[g_n_lm nb[n 

[l_ ch[^_ko[n_ ni [^_ko[n_ fcabn chn_hmcnc_m (18).  

 Lcabn chn_hmcns [h^ mif[l cll[^c[h]_ ^ol[ncih [l_ 

]ill_f[n_^ qcnb nb_ l_f[ncp_ bogc^cns i` nb_ fc\_lc][ ]iff__ 

jf[hn[ncih mcn_. Tb_ l_f[ncp_ bogc^cns i` Lc\_lc][ ]iff__ 

jf[hn[ncih mcn_m ch nb_ K[fcjoli Dcmnlc]n l[ha_m `lig 84 ni 

100 j_l]_hn (Fca. 5), qcnb nb_ bcab_mn l_f[ncp_ bogc^cns i` 

Lc\_lc][ ]iff__ jf[hn[ncih mcn_m l_[]bcha 100% il [fgimn 

100%. Tb_ fiq_mn l_f[ncp_ bogc^cns q[m `ioh^ ch nb_ []-

]_mmcih A2 jf[hn[ncih mcn_. R_f[ncp_ bogc^cns ch nb_ Lc\_lc][ 

Fca. 4. Sicf jH j[l[g_n_l i` fc\_lc][ ]iff__ jf[hn[ncihm ch K[fcjoli Dcmnlc]n. 

Fca. 5. R_f[ncp_ bogc^cns (%) [h^ fcabn chn_hmcns (for) j[l[g_n_lm i` fc\_lc][ ]iff__ jf[hn[ncihm ch K[fcjoli Dcmnlc]n. 
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jf[hn[ncih mcn_ cm [fgimn nb_ m[g_. H_l_ nb_ ][om_ i` nb_ 

[p_l[a_ n_gj_l[nol_ ch nb_ jf[hn[ncih mcn_ cm l_f[ncp_fs 

mcgcf[l, [h^ nb_l_ cm hi qc^_ p[lc[ncih. Tb_ l_f[ncp_ bogc^c-

ns cm l_f[n_^ ni nb_ [giohn i` gicmnol_ ch nb_ [cl ^_j_h^-

cha ih nb_ l[nci i` nb_ q[n_l p[jil `l[]ncih ch nb_ gcrnol_ 

ni nb_ q[n_l p[jil `l[]ncih ch nb_ m[nol[n_^ gcrnol_ [n nb_ 

m[g_ n_gj_l[nol_ [h^ jl_mmol_. In q[m [h[fst_^ \[m_^ ih 

nb_ q_n [h^ ^ls [cl n_gj_l[nol_m - nb_ mg[ff_l nb_ a[j \_-

nq__h ^ls [h^ q_n \of\ n_gj_l[nol_, nb_ al_[n_l nb_ l_f[-

ncp_ bogc^cns. Tb_ q_n-\of\ n_gj_l[nol_ ^_j_h^m ih nb_ 

gicmnol_ ]ihn_hn ch nb_ [cl ch ]ihdoh]ncih qcnb nb_ ^ls-

\of\ n_gj_l[nol_ ni ^_n_lgch_ nb_ bogc^cns (19). Acl n_g-

j_l[nol_ [h^ bogc^cns b[p_ [ mnliha l_f[ncihmbcj [h^ ch-

p_lm_ nl_h^. Ah ch]l_[m_^ nl_h^ ch nb_ [cl n_gj_l[nol_ 

f_[^m ni [ ^_]l_[mcha nl_h^ ch l_f[ncp_ bogc^cns. Tb_ [mmi-

]c[ncih \_nq__h p[lc[\f_m cm p[fc^ `il nb_ inb_l q[s lioh^ 

(20). Tb_ ch]l_[mcha l_f[ncp_ bogc^cns [fmi jimcncp_fs ]ill_-

f[n_^ qcnb nb_ ch]l_[mcha l[n_ i` jbinimshnb_mcm \_][om_ 

[m nb_ l_f[ncp_ bogc^cns ch]l_[m_m, mnl_mm ni nb_ q[n_l ]ih-

n_hn ih nb_ f_[` mol`[]_ ^_]l_[m_m [h^ nlcaa_lm [h ch]l_[m-

cha mnig[n[f ]ih^o]n[h]_ mi nb[n nb_ CO2 ]ih]_hnl[ncih ch 

nb_ f_[p_m cm [fmi bcab (21). 

 A]]il^cha ni nb_ m_]ih^[ls ^[n[ ch`ilg[ncih []-

kocl_^ `lig nb_ Ih^ih_mc[h M_n_ilifias, Cfcg[nifias, [h^ 

G_ijbsmc]m Aa_h]s (BMKG), cn q[m `ioh^ nb[n nb_ [p_l[a_ 

[cl n_gj_l[nol_ [h^ l_f[ncp_ bogc^cns i` nb_ fc\_lc][ ]iff__ 

jf[hn[ncih mcn_m ^c^ hin p[ls ^olcha nb_ ^[n[ ]iff_]ncih 

j_lci^ `lig Aoaomn ni Nip_g\_l (Fca. 6). Tb_ [cl n_gj_l[-

nol_ [p_l[a_ l[ha_^ `lig 26.49°C ni 27.26°C. Tb_ l_f[ncp_ 

bogc^cns p[fo_m i` nb_ fc\_lc][ ]iff__ jf[hn[ncih mcn_m 

l[ha_^ `lig 77.83% ni 82.97%, qcnb nb_ bcab_mn l_f[ncp_ 

bogc^cns i]]ollcha ch O]ni\_l [h^ nb_ fiq_mn l_f[ncp_ bo-

gc^cns i]]ollcha ch Aoaomn. Tb_l_ q_l_ p[lc[ncihm ch l[ch-

`[ff l[n_ ^olcha nb_ m[gjfcha j_lci^ i` fc\_lc][ ]iff__. Tb_ 

bcab_mn l[ch`[ff i]]oll_^ ch O]ni\_l, qbcf_ nb_ fiq_mn q[m 

ch Aoaomn. Ehpclihg_hn[f ]ih^cncihm qcnb bcab l[ch`[ff ih 

]iff__ jf[hn[ncihm ][h h_a[ncp_fs [ff_]n nb_ ]iff__ jf[hnm. 

R[ch`[ff g[s ch^cl_]nfs [ff_]n ]iff__ sc_f^m. Tb_ bcab l[ch`[ff 

l[n_ ][h [ff_]n jf[hnm \s ^[g[acha [h^ ^cmlojncha nb_ 

`fiq_lcha jli]_mm. H_[ps l[ch`[ff gcabn ][om_ ]iff__ `fiq-

_lm ni `[ff iff, mi nb_ aliqnb i` nb_ ]iff__ ]b_llc_m cm [ `[cf-

ol_. Pl_pciom l_m_[l]b mn[n_m nb[n nb_ q_n j_lci^ mcahc`c-

][hnfs [ff_]nm nb_ aliqnb i` ]iff__ ]b_llc_m [h^ \_[hm, \on 

nb_ _r]_mmcp_ l[ch chn_hmcns g[s h_a[ncp_fs cgj[]n nb_ 

`fiq_lcha ]iff__ jf[hnm. R[ch nb[n i]]oll_^ `il 4-5 ]ihm_]-

oncp_ ^[sm ^olcha nb_ `fiq_lcha j_lci^ ]iof^ f_[^ ni `locn-

cha `[cfol_ (22).  

Correlation of Morphological Trait and Ecological Factors 
in Liberica Coffee Plantation       

Tb_ giljbifiac][f p[lc[ncih i` Lc\_lc][ ]iff__ p[lc_nc_m cm 

]ill_f[n_^ qcnb nb_ jbsmc][f _hpclihg_hn[f ]ih^cncihm i` 

fc\_lc][ ]iff__ jf[hn[ncihm, [m ch^c][n_^ \s nb_ f_[` mb[j_ 

ch^_r, l_f[ncp_ bogc^cns, hog\_l i` `fiq_lm j_l ch`fi-

l_m]_h]_, fcabn chn_hmcns, [h^ f_[` mol`[]_ ch^_r. Tb_m_ p[lc-

[\f_m [l_ ]ill_f[n_^ [ft_l [ gofncp[lc[n_ [h[fsmcm b[m \__h 

a_h_l[n_^. Flig 20 []]_mmcihm ch 9 jf[hn[ncihm, nb_ fc-

\_lc][ ]iff__ f_[` mb[j_ ch^_r l[ha_^ `lig 1.69 ni 2.49, 

qcnb nb_ bcab_mn f_[` mb[j_ ch^_r \_fihacha ni nb_ D1 []-

]_mmcih [n Bofom[lc 2 jf[hn[ncih, qbcf_ nb_ fiq_mn mb[j_ 

ch^_r \_fihacha ni C3 [h^ A5 []]_mmcih [n Gig\_ham[lc 1 

[h^ P[jlcha 2 jf[hn[ncihm, l_mj_]ncp_fs. An nb_ m[g_ ncg_, 

nb_ f_[` [l_[ ch^_r l[ha_^ `lig 313.79 ]g2 ni 721.00 ]g2, 

qcnb nb_ fiq_mn p[fo_ [nnlc\on_^ ni C4 []]_mmcih [n nb_ 

Gig\_ham[lc 2 jf[hn[ncih. Ih ]ihnl[mn, nb_ bcab_mn p[fo_ 

q[m l_]il^_^ `il B3 []]_mmcih [n Bofom[lc 1 Pf[hn[ncih. 

Tb_ _hpclihg_hn[f ]ih^cncihm, ch]fo^cha fcabn chn_hmcns 

[h^ n_gj_l[nol_, ][h \_ nb_ aliqnb `[]nilm. A jl_pciom 

mno^s ^_]f[l_^ nb[n [fiha qcnb nb_ ch]l_[m_ ch fcabn chn_hmc-

ns, g_mijbsff ]_ff mol`[]_ [l_[, pifog_ j_l f_[` mol`[]_ 

[l_[, f_[` nbc]eh_mm, [h^ ^_hmcns ch]l_[m_^ (23). Hiq_p_l, 

Fca. 6. Mihnbfs [p_l[a_ i` n_gj_l[nol_ (°C), l_f[ncp_ bogc^cns (%), [h^ l[ch`[ff l[n_ (gg) i` fc\_lc][ ]iff__ jf[hn[ncihm ch K[fcjoli Dcmnlc]n. 
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]_ff hog\_l [h^ mct_ [l_ f_[^cha `[]nilm nb[n ^_n_lgch_ 

f_[` mct_ oh^_l nb_ ]iil^ch[ncih i` \inb `[]nilm [h^ ]ill_-

f[n_ ni mohfcabn ]ih^cncihm (24). Ahinb_l cgjiln[hn gil-

jbifiac][f p[lc[\f_ ch nbcm mno^s q[m nb_ hog\_l i` `fiq_lm 

j_l ch`fil_m]_h]_. Tb_ hog\_l i` `fiq_lm j_l ch`fil_m]_h]_ 

i` fc\_lc][ ]iff__ p[lc_^ `lig 0 ni 26 `fiq_lm j_l ch`fi-

l_m]_h]_. Noff ^[n[ `ioh^ ch m_p_l[f []]_mmcihm [n ^cff_l_hn 

jf[hn[ncihm q[m ^o_ ni b_[ps l[ch [h^ qch^, qbc]b ][om_^ 

nb_ `fiq_lm ih nb_ []]_mmcihm ni `[ff iff _hncl_fs. Dolcha nb_ 

`fiq_lcha mn[a_, `fiq_l \o^ [nlijbs cm ]iggihfs ][om_^ 

\s [ ^l[mnc] ]b[ha_ ch n_gj_l[nol_ il [ mo^^_h l_fc_` i` 

q[n_l mnl_mm, mo]b [m nb_ `clmn l[ch ch nb_ l[chs m_[mih. Afn-

bioab q[n_l cm _mm_hnc[f ch nbcm mn[a_, b_[ps l[ch`[ff g[s 

][om_ [h _jcmi^_ i` []on_ `fiq_l [nlijbs (25).  

 Tb_ _hpclihg_hn[f ]ih^cncihm i` nb_ jf[hn[ncih 

[l_[ [l_ jl_^c]n_^ ni b[p_ ch`fo_h]_^ mig_ giljbifiac][f 

]b[l[]n_lm. Agiha nb_m_ p[lc[\f_m, cn cm ehiqh nb[n nb_ 

]ill_f[ncih \_nq__h mcahc`c][hn p[lc[\f_m ihfs _rcmnm \_-

nq__h fcabn chn_hmcns [h^ nb_ hog\_l i` `fiq_lm j_l ch`fi-

l_m]_h]_, qbc]b b[m [ ]ill_f[ncih p[fo_ i` 0.52 (j < 0.05). 

Ih ]ihnl[mn, nb_ inb_l p[lc[\f_m b[p_ [ ]ill_f[ncih p[fo_ i` 

f_mm nb[h 0.5 qcnb [ mcahc`c][h]_ p[fo_ al_[n_l nb[h 0.05 

(T[\f_ 1). Flig nbcm ]ill_f[ncih i` fcabn chn_hmcns [h^ nb_ 

hog\_l i` `fiq_lm j_l ch`fil_m]_h]_, [ jimcncp_ ]ill_f[ncih 

^[n[ mbiqh ch T[\f_ 1 q[m i\n[ch_^. Tb_ ]ill_f[ncih \_-

nq__h nb_ ^[n[ cm ijncgct_^ \s m_f_]ncha nb_ jlch]cj[f 

]igjih_hnm (PCm). PC l_^o]ncih cm cgjf_g_hn_^ ni jli-

pc^_ nb_ \_mn ^[n[ mogg[ls \s a_ig_nlc][ffs l_^o]cha nb_ 

^[n[ ni fiq_l ^cg_hmcihm (26).  

 Tb_ jlch]cj[f ]igjih_hn [h[fsmcm (PCA) [h^ \cjfin 

i` nb_ giljbifiac][f nl[cnm [h^ jbsmc][f _hpclihg_hn[f 

`[]nilm (Fca. 7) i` nb_ fc\_lc][ ]iff__ jf[hn[ncih ch nb_ 

K[fcjoli Dcmnlc]n l_p_[f_^ nb[n nb_ l_f_p[hn p[lc[\f_m b[p_ 

57.43% i` nb_ nin[f j_l]_hn[a_ [m mbiqh ch T[\f_ 2, qbc]b 

cm ]ogof[ncp_ i` nqi `clmn l_fc[\f_ PC (PC 1 [h^ PC 2). P_l-

]_hn p[lc[h]_ l_`_lm ni gofncp[lc[n_ p[lc[h]_ [h[fsmcm il 

nin[f p[lc[\cfcns a_h_l[n_^ \s nb_ gi^_f. Tb_ gi^_f a_h_l-

[n_^ 57.43%, ch^c][ncha nb_ nin[f j_l]_hn i` p[lc[h]_     

Pl[nt[tcon A]]_s-
scon 

L_[` 
Sb[p_ 
In^_x 

L_[` Ar_[ 
In^_x 
(]m2) 

Num\_r o` 
Flow_r p_r 

In`lo-
r_s]_n]_ 

Bofom[lc 1 B3 2.12 721.00 16.20 

Bofom[lc 1 B4 2.24 451.17 0.00 

Bofom[lc 2 D1 2.49 348.67 0.00 

Bofom[lc 2 D2 2.05 482.59 13.60 

Gig\_ham[lc 1 A1 2.05 615.79 16.00 

Gig\_ham[lc 1 B5 2.07 485.69 20.80 

Gig\_ham[lc 1 C1 1.88 480.39 22.60 

Gig\_ham[lc 1 C2 2.01 432.13 15.20 

Gig\_ham[lc 1 C3 1.69 570.85 16.60 

Gig\_ham[lc 2 C4 2.15 313.79 9.20 

Gig\_ham[lc 2 C5 2.23 587.66 9.80 

Gig\_ham[lc 3 A2 1.79 625.65 13.60 

Gig\_ham[lc 3 B2 2.20 543.13 0.00 

P[jlcha 1 A3 2.45 568.16 13.80 

P[jlcha 2 A5 1.69 569.66 10.60 

S_][ha A4 1.87 467.84 8.60 

T_f_goha B1 1.95 612.80 17.60 

T_f_goha D3 2.28 606.47 26.00 

T_f_goha D4 2.07 592.62 19.60 

T_f_goha D5 1.90 479.67 20.40 

Av_r[a_ 2.05 527.79 13.51 

T[\l_ 1. L_[` [h^ `fiq_l giljbifiac][f nl[cn. 

Fca. 7. Plch]cj[f ]igjih_hn [h[fsmcm (PCA) i` giljbifiac][f nl[cnm [h^ _hpclihg_hn[f `[]nilm i` fc\_lc][ ]iff__ jf[hn[ncih. 
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^_m]lc\_^ \s `[]nilm om_^ ch nb_ ]igjih_hn [h[fsmcm. 

Tb_l_`il_, inb_l p[lc[\f_m ionmc^_ nb_ gi^_f ]iof^ ^_-

m]lc\_ nb_ l_g[chcha j_l]_hn[a_. PCA cm qc^_fs om_^ ni 

[h[fst_ ^[n[ ^cmnlc\oncih \[m_^ ih g[nlcr ]ill_f[ncih il 

]ip[lc[h]_. Tb_ ]ogof[ncp_ j_l]_hn p[lc[h]_ ch PCm mbiof^ 

b[p_ [n f_[mn 70% p[lc[\cfcns, \on ch jl[]nc]_, nb_ nin[f j_l-

]_hn[a_ i` p[lc[h]_ cm jimmc\fs fiq_l nb[h nb[n (27). D_-

mjcn_ nb_ l_f[ncp_fs fiq j_l]_hn[a_, nb_ `clmn nqi _ca_hp[f-

o_m []]ol[n_fs l_jl_m_hn nb_ _hncl_ ^[n[. Erj_lc_h]_ b[m 

l_j_[n_^fs mbiqh nb[n nb_ nij nqi _ca_hp[fo_m l_jl_m_hn 

gimn i` nb_ ch`fo_h]_ il p[lc[h]_ ]ihn[ch_^ ch nb_ ^[n[ 

(28). Folnb_lgil_, nb_ l_mofnm i` nb_ PCA ch^c][n_ fiq p[lc-

[ncih [h^ bcab mcgcf[lcns \_nq__h `[]nilm. Bs l_^o]cha nb_ 

p[lc[\f_m, PCA l_n[chm nb_ jlcg[ls ch`ilg[ncih ]ihn[ch_^ 

ch nb_ ilcach[f ^[n[. Tb_ jlch]cj[f ]igjih_hnm ][h \_ ^_-

n_lgch_^ \[m_^ ih _ca_hp[fo_>1, nb_ _ca_hp_]nil l_jl_-

m_hncha [ ^[n[m_n'm ^[n[ ^cmnlc\oncih, nb_ ]ogof[ncp_ j_l-

]_hn i` nb_ p[lc[h]_, [h^ nb_ m][nn_l jfin (29, 30). Tb_ g[r-

cgog nin[f i` _ca_hp[fo_ cm nqi `lig nb_ `clmn nqi PCm. 

(T[\f_.3.) Eca_hp[fo_m ch^c][n_ nb_ l_f[ncp_ cgjiln[h]_ i` 

nb_ ]ill_mjih^cha _ca_hp_]nilm. M_[hqbcf_, _ca_hp_]nilm 

ch^c][n_ nb_ p[lc[h]_'m g[ahcno^_ [h^ ^cl_]ncih, [ll[ha_^ 

[]]il^cha ni nb_ l_mj_]ncp_ _ca_hp[fo_m, `lig nb_ f[la_mn 

ni nb_ mg[ff_mn (28).  

 Tb_ mbiln f_hanb i` nb_ \cjfin'm al__h fch_ ch PCA 

ch^c][n_m mj[nc[f p[lc[ncih. Tb_ mbiln_l nb_ [lliq, nb_ 

mg[ff_l nb_ mj[nc[f p[lc[ncih. Bcjfin cm ih_ i` nb_ gimn ch-

`ilg[ncp_ al[jbc][f l_jl_m_hn[ncihm ch [ gofncp[lc[n_ ^[-

n[m_n, qcnb [lliqm l_jl_m_hncha nb_ p[lc[\f_ g[le_l (27). 

B[m_^ ih nbcm ^[n[, nb_ gimn h_afcac\f_ p[lc[ncih cm mbiqh 

\s l_f[ncp_ bogc^cns. Bcjfin [h[fsmcm mbiq_^ nb[n fc\_lc][ 

]iff__ jf[hnm ^cmnlc\on_^ ch nb_ lcabn ko[^l[hn [l_ ^cmnch]-

ncp_ `lig fc\_lc][ ]iff__ jf[hnm ^cmnlc\on_^ ch nb_ f_ft ko[^-

l[hn (Fca. 7), qbc]b cm l_`f_]n_^ \s nb_ h_a[ncp_ ]ill_f[ncih 

i` nb_ p[lc[\f_m. Bl[h]bcha nsj_m i` fc\_lc][ ]iff__ jf[hnm 

f[\_f_^ [fjb[\_nc][ffs `lig A ni D ^c^ hin [ff_]n nb_ gil-

jbifiac][f p[lc[ncih hil nb_ jbsmc][f _hpclihg_hn i` nb_ 

fc\_lc][ ]iff__ jf[hn[ncih fi][ncih. Aff \l[h]bcha nsj_m [l_ 

^cmj_lm_^ \[m_^ ih jlch]cj[f ]igjih_hn [h[fsmcm. Tb_ 

ch`fo_h]_ i` nb_ jbsmc][f _hpclihg_hn i` nb_ fc\_lc][ ]iff__ 

jf[hn[ncih ch K[fcjoli Dcmnlc]n mbiq_^ nb[n m_p_l[f jijof[-

ncihm ip_lf[j ^o_ ni jbsmc][f _hpclihg_hn[f `[]nilm [h^ 

nb_ giljbifias i` fc\_lc][ ]iff__. Plch]cj[f ]igjih_hn 

[h[fsmcm mbiq_^ nb[n fc\_lc][ ]iff__ `lig T_f_goha jf[h-

n[ncih q[m ]b[l[]n_lct_^ \s [ bcab hog\_l i` `fiq_lm j_l 

ch`fil_m]_h]_, fcabn chn_hmcns, [h^ f_[` mol`[]_ ch^_r, qbc]b 

]ihnl[mnm qcnb nb_ fc\_lc][ ]iff__ jf[hn[ncih jijof[ncih ch 

S_][ha, qbc]b cm ehiqh ni \_ h_a[ncp_fs ]ill_f[n_^ qcnb 

nb_m_ nqi p[lc[\f_m [m q_ff [m inb_l p[lc[\f_m. Tb_ Lc\_lc][ 

]iff__ jijof[ncih ch nb_ Gig\_ham[lc 1 jf[hn[ncih cm ]b[l-

[]n_lct_^ \s l_f[ncp_fs fiq f_p_fm i` [ff giljbifiac][f p[lc-

[\f_m [h^ jbsmc][f _hpclihg_hn[f `[]nilm ch^c][n_^ \s nb_ 

jimcncih i` ]iff__ jf[hnm ch nb_ Gig\_ham[lc 1 jf[hn[ncih, 

qbc]b cm ch nb_ ]_hn_l i` nb_ ko[^l[hn. Tb_ ]fim_l ni nb_ 

]_hn_l i` nb_ ko[^l[hn, nb_ mg[ff_l nb_ p[lc[\f_ p[fo_m.  

 Lc\_lc][ ]iff__ jf[hnm ch nb_ f_ft ko[^l[hn q_l_ 

]b[l[]n_lct_^ \s fiq f_p_fm i` [ff p[lc[\f_m, _r]_jn `il 

nbim_ ch P[jlcha 1, Bofom[lc 1, [h^ Bofom[lc 2 jf[hn[ncihm, 

]b[l[]n_lct_^ \s bcab_l f_[` mb[j_ ch^_r [h^ l_f[ncp_ bo-

gc^cns. Hiq_p_l, mig_ fc\_lc][ ]iff__ jf[hnm ch Bofom[lc 1 

[h^ Bofom[lc 2 jf[hn[ncihm q_l_ ]b[l[]n_lct_^ \s fiq f_p-

_fm i` [ff i\m_lp_^ p[lc[\f_m. M_[hqbcf_, ]iff__ jf[hnm ch 

Gig\_ham[lc 3 [h^ P[jlcha 2 jf[hn[ncihm q_l_ h_a[ncp_fs 

]ill_f[n_^ qcnb l_f[ncp_ bogc^cns [h^ f_[` mb[j_ ch^_r. Tb_ 

mg[ff_l nb_ [haf_ \_nq__h p[lc[\f_m, nb_ gil_ jimcncp_fs 

]ill_f[n_^ nb_s [l_. Tb_ f[la_l nb_ [haf_ `ilg_^ \_nq__h 

nb_ nqi p[lc[\f_m, nb_ gil_ nb_ ]ill_f[ncih \_nq__h nb_ 

nqi p[lc[\f_m \_]ig_m h_a[ncp_. A jimcncp_ ]ill_f[ncih q[m 

`ilg_^ \_nq__h nb_ f_[` mb[j_ ch^_r [h^ nb_ gc]li]fc-

g[n_ `[]nil i` l_f[ncp_ bogc^cns. Ih ]ih^cncihm qcnb bcab 

bogc^cns, nb_ f_[p_m ^i hin l_kocl_ q[n_l _ffc]c_h]s g_]b-

[hcmgm [m ch bcab fcabn chn_hmcns ]ih^cncihm, qbc]b g[e_m 

nb_ f_[p_m g[chn[ch nb_ q[n_l ]ihn_hn \s [^[jncha ni nb_ 

mg[ff_l f_[` mb[j_ ni l_^o]_ _p[jil[ncih. Tb_ p[lc[\f_ 

hog\_l i` `fiq_lm j_l ch`fil_m]_h]_ jimcncp_fs ]ill_f[n_m 

qcnb fcabn chn_hmcns [h^ [fncno^_. Oh_ i` nb_ `[]nilm `il mo]-

]_mm`of `fiq_lcha cm mohfcabn; oh^_l nb_m_ ]ih^cncihm, `fiq-

_lm ][h \fiig moffc]c_hnfs, [h^ nb_ jimmc\cfcns i` `fiq_l 

`[cfol_ \_]ig_m mg[ff. Ih ]ih^cncihm qcnb fiq cll[^c[ncih 

[]]igj[hc_^ \s b_[ps l[chm, cn ][h chn_l`_l_ qcnb nb_ `fiq-

_l \fiigcha [h^ ][om_ mb_^^cha. Uh^_l fiq jl_]cjcn[ncih, 

l[ch`[ff ]iof^ [ff_]n `fiq_lcha [h^ `locn m_nm [m q_ff [m jbi-

 L_[` sur`[]_ cn^_x L_[` sb[p_ cn^_x Num\_r o` `low_rs p_r 
cn`lor_s]_n]_ Lcabt cnt_nscty R_l[tcv_ bumc^cty 

L_[` mol`[]_ ch^_r  0.39 0.39 0.30 0.94 

L_[` mb[j_ ch^_r -0.20  0.76 0.86 0.52 

Nog\_l i` `fiq_lm j_l ch`fil_m]_h]_ 0.22 0.08  0.03 0.90 

Lcabn chn_hmcns 0.24 -0.04 0.52*  0.97 

R_f[ncp_ bogc^cns 0.02 0.15 0.03 -0.01  

T[\l_ 2. Cill_f[ncih i` giljbifiac][f ]b[l[]n_lm [h^ jbsmc][f _hpclihg_hn[f `[]nilm.  

Nin_: ]ill_f[ncih p[fo_, mcahc`c][hn p[fo_ (p)  

PC Eca_nv[lu_ % V[rc[n]_ 

1 1,66 33,17 

2 1,21 24,26 

3 0,95 19,08 

4 0,69 13,70 

5 0,49 9,78 

T[\l_ 3. PCA _ca_hp[fo_ [h^ j_l]_hn i` p[lc[h]_. 
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bnnjm://jf[hnm]c_h]_ni^[s.ihfch_ 

nimshnb_mcm ^cmlojncih. Hcab-chn_hmcns l[ch`[ff qcff ][om_ 

`fiq_l-^lijjcha ^olcha nb_ \fimmig j_lci^ (31) 

 Tb_ gc]li]fcg[nc] `[]nilm nb[n [ff_]n nb_ aliqnb [h^ 

giljbifias i` Lc\_lc][ ]iff__ jf[hnm ch K[fcjoli Dcmnlc]n 

]iof^ \_ l_f[n_^ ni nb_ fi][ncih'm [fncno^_, qbc]b l[ha_m 

`lig 100 ni 500 g[mf, qbc]b ch^cl_]nfs cgj[]nm nb_ jbsmc-

][f _hpclihg_hn i` nb_ Lc\_lc][ ]iff__ jf[hn[ncih. Lcabn 

chn_hmcns [h^ l_f[ncp_ bogc^cns [l_ nqi _hpclihg_hn[f `[]-

nilm nb[n jimcncp_fs ]ill_f[n_ qcnb nb_ jf[hnm' giljbifiac-

][f ]b[l[]n_lcmnc]m. Tb_ chn_hmcns [h^ ^ol[ncih i` fcabn _r-

jimol_ ][h [ff_]n nb_ jbsmcifias i` ]iff__ jf[hnm. B_mc^_m 

nb_ gc]li]fcg[n_ `[]nilm, chn_lh[f `[]nilm ][h ch`fo_h]_ nb_ 

aliqnb [h^ giljbifiac][f ]b[l[]n_lcmnc]m i` nb_ jf[hnm 

(32). A^^cncih[ffs, mb[^_ jf[hnm [lioh^ ]iff__ jf[hnm ][h 

cgj[]n nb_ mollioh^cha gc]li]fcg[n_. Hcab mb[^_ ^_hmcns 

][h ^_]l_[m_ nb_ fcabn chn_hmcns l_]_cp_^ \s ]iff__ jf[hnm, 

l_mofncha ch bcab l_f[ncp_ bogc^cns, qbcf_ fiq mb[^_ ^_hmcns 

][h ch]l_[m_ fcabn chn_hmcns [h^ ^_]l_[m_ l_f[ncp_ bogc^cns. 

Coffea liberica Clustering Based on morphological traits 

and physical environmental factors of liberica coffee 

plantation        

Tb_ mno^s ]ih^o]n_^ [ ]fomn_l [h[fsmcm ni alioj fc\_lc][ 

]iff__ p[lc[hnm \[m_^ ih nb_cl jbsmc][f _hpclihg_hn[f ]ih-

^cncihm [h^ giljbifiac][f ]b[l[]n_lm. Tb_ [h[fsmcm l_-

p_[f_^ nb[n [n [ ^cmn[h]_ i` 100, nb_l_ q_l_ 12 ]fomn_lm, 

qcnb ihfs nqi f[la_ ]fomn_lm [h^ nb_ l_mn \_cha mg[ff ]fom-

n_lm ]ihmcmncha i` 1 []]_mmcih (Fca. 8). Tb_ []]_mmcihm A4 

*16+, B4 *2+, B5 *6+, C1 *7+, [h^ C2 *8+ `ilg_^ ih_ ]fomn_l, 

qbcf_ []]_mmcihm A3 *15+, C5 *11+, C3 *9+, A1 *5+, [h^ B2 *13+ 

]fomn_l_^ ch [hinb_l. Tb_ l_g[chcha []]_mmcihm `ilg_^ 

nb_cl ]fomn_lm. An [ gil_ ]ihmc^_l[\f_ ^cmn[h]_ i` 200, nb_ 

aliojcha q[m ^cpc^_^ chni 6 ]fomn_lm. Cfomn_l 1 ]ihmcmn_^ i` 

ihfs D3 *18+ []]_mmcihm, qbcf_ nb_ h_rn ]fomn_l ch]fo^_^ 

[]]_mmcihm A5 *14+, B1 *17+, [h^ D5 *20+. Tb_ g[dilcns i` 

Lc\_lc][ ]iff__ []]_mmcihm ]fomn_l_^ ch ih_ f[la_ ]fomn_l 

]ihmcmncha i` []]_mmcihm D2 *4+, A2 *12+, A4 *16+, B4 *2+,      

B5 *6+, C1 *7+, C2 *8+, A3 *15+, C5 *11+, C3 *9+, A1 *5+, [h^ B2 

*13+. Tb_ f[mn ]fomn_l ]igjlcm_^ []]_mmcihm C4 *10+ [h^ D1 

*3+. Tb_ mno^s `ioh^ nb[n []]_mmcihm D3 *18+, D4 *19+, [h^ 

B3 *1+ q_l_ ]ihmcmn_hnfs ^cff_l_hn `lig inb_l []]_mmcihm 

\[m_^ ih nb_cl giljbifiac][f ]b[l[]n_lm [h^ jbsmc][f _h-

pclihg_hn[f ]ih^cncihm. Tb_ f_[` mol`[]_ ch^_r i` nb_m_ 

[]]_mmcihm q[m l_f[ncp_fs bcab_l nb[h nb[n i` inb_l []]_m-

mcihm. Tb_ ]fomn_lcha msmn_g chpifp_^ g[hs `[]nilm, [h^ 

_p_h c` ih_ p[lc[\f_ mbiq_^ hi ^cff_l_h]_ \_nq__h []]_m-

mcihm, gofnc`[]nil ]ihmc^_l[ncihm ]iof^ mncff mbiq ^cff_l_hn 

]fomn_lcha l_mofnm. Tb_ al_[n_l nb_ Eo]fc^_[h ^cmn[h]_, nb_ 

al_[n_l nb_ mcgcf[lcns \_nq__h []]_mmcihm ch ch`fo_h]cha 

`[]nilm. Tb_ ]fomn_lcha msmn_g ]ihmc^_l_^ nb_ ^cmn[h]_ 

\_nq__h nqi p[lc[\f_m \s ]ihmc^_lcha nb_ l_f[ncihmbcj 

\_nq__h [haf_ [h^ ^cmn[h]_, mcgcf[l ni nb_ Psnb[ail_[h 

jlch]cjf_ (33-35).   

 

Con]luscon  

Tb_ mno^s i` Lc\_lc][ ]iff__ jf[hn[ncihm ch B[hsoq[hac 

l_p_[f_^ nb[n _hpclihg_hn[f `[]nilm, mo]b [m fcabn chn_hmcns 

[h^ l_f[ncp_ bogc^cns, mcahc`c][hnfs cgj[]n_^ nb_ jf[hnm' 

giljbifiac][f p[lc[ncih, ch]fo^cha f_[` mb[j_ ch^_r, hog-

\_l i` `fiq_lm j_l ch`fil_m]_h]_, [h^ f_[` mol`[]_ ch^_r. 

Uhmn[\f_ q_[nb_l ][h [fmi ch`fo_h]_ _hpclihg_hn[f `[]-

nilm, n_gjil[lcfs [ff_]ncha giljbifiac][f nl[cnm. A mn[ncmnc-

][f [h[fsmcm `ioh^ nb[n ihfs nqi p[lc[\f_m mcahc`c][hnfs ]il-

l_f[n_^ nblioabion nb_ ^[n[ m_n. Sj_]c`c][ffs, fcabn chn_hmcns 

[h^ nb_ hog\_l i` `fiq_lm j_l ch`fil_m]_h]_ q_l_ nb_ ihfs 

`[]nilm nb[n _rbc\cn_^ [ hin_qilnbs ]ill_f[ncih.   

 

A]knowl_^a_m_nts  

Tbcm l_m_[l]b q[m mojjiln_^ \s nb_ Mchcmnls i` E^o][ncih, 

Cofnol_, R_m_[l]b, [h^ T_]bhifias i` nb_ R_jo\fc] i` Ih^i-

h_mc[ nblioab Plial[g M[acmn_l M_hodo Dienil Uhnoe S[l-

d[h[ Uhaaof (PMDSU) B[n]b VI. W_ Tb[he Rcs[h Rcs[^foh 

Fca. 8. Lc\_lc][ ]iff__ ]fomn_lcha \[m_^ ih giljbifiac][f nl[cn [h^ _hpclihg_hn[f `[]nilm omcha Eo]fc^_[h ^cmn[h]_ (1-2 Bofom[lc 1; 2-4 Bofom[lc 2; 5-9 Gig\_ha-
m[lc 1; 10-11 Gig\_ham[lc 2; 12-13 Gig\_ham[lc 3; 14 P[jlcha 2; 15 P[jlcha 1; 16 S_][ha, 17-20 T_f_goha). 

https://plantsciencetoday.online
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Pf[hn S]c_h]_ Ti^[s, ISSN 2348-1900 (ihfch_) 

N[dcb, Tcn[hci Ao^cns[ Plc\[^c, [h^ L[cf[ Nol H[\c\[b `il 

nb_cl n_]bhc][f mojjiln ^olcha ^[n[ ]iff_]ncih. A^^cncih[f-

fs, q_ qiof^ fce_ ni nb[he J_b[h R[g^[hc H[lcs[nc `il 

jlipc^cha chmcabn`of `__^\[]e nblioabion nb_ l_m_[l]b 

jli]_mm.  

 

Autbors’ ]ontrc\utcons  

NIM ^_mcah_^ nb_ mno^s ]ih]_jncih [h^ `l[g_qile, j_l-

`ilg_^ nb_ _rj_lcg_hn[f l_m_[l]b, ^[n[ [h[fsmcm, [h^ ch-
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