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A\str[]t   

Do_ ni ]fcg[n_ ]b[ha_, ^_m_lnm [l_ _rj[h^cha, q[n_l l_m_lpiclm [l_ ^lscha, 

micf _limcih cm \_]igcha gil_ m_lciom, [h^ m[fchcns [l_[m [l_ _rj[h^cha 

qilf^qc^_. Agiha nb_m_ ^cm[mn_lm, micf m[fchct[ncih cm ih_ i` nb_ m_lciom 

cmmo_m nb[n [ff_]n [alc]ofnol[f jli^o]ncih, qcnb mcahc`c][hn _ff_]nm ih jf[hn 

^_p_fijg_hn. Afnbioab jf[hnm b[p_ [ mifc^ [^[jn[ncih ni m_p_l_ 

_hpclihg_hn[f ]ih^cncihm, nb_cl pofh_l[\cfcns ni mig_ [\cinc] mnl_mm_m cm mncff 

jl_m_lp_^ ch nb_ jf[hn a_hig_. Cinnih cm [ m[fn mnl_mm-nif_l[hn ]lij [giha 

inb_l g[ch ][mb ]lijm. Hiq_p_l, cnm nif_l[h]_ cm fcgcn_^ ch ip_lq[n_l_^ micf 

]ih^cncihm il q[n_l-^_`c]c_hn micf. S_p_l[f l_m_[l]b chp_mnca[ncihm b[p_ \__h 

][llc_^ ion ni ^[n_ ni \_nn_l oh^_lmn[h^ m[fchcns mnl_mm l_mjihm_m ch p[lciom 

]innih mj_]c_m. Tb_ []]ogof[ncih i` m[fn ^o_ ni cllca[ncih-^_j_h^_hn 

jl[]nc]_m _r_lnm [h [^p_lm_ cgj[]n ih ]lij jli^o]ncpcns. Hiq_p_l, nbcm 

^_f_n_lciom _ff_]n ][h \_ gcnca[n_^ nblioab [ ]igjl_b_hmcp_ 

oh^_lmn[h^cha i` nb_ g_]b[hcmgm \s qbc]b ]_ln[ch jf[hnm `fiolcmb oh^_l 

m[fch_ ]ih^cncihm. Op_l nb_ j[mn `_q ^_][^_m, nb_l_ b[m \__h [ hin[\f_ 

[oag_hn[ncih ch g_]b[hcmnc] ]igjl_b_hmcih, f_[^cha ni nb_ chcnc[ncih i` 

^cm]ip_ls-ilc_hn_^ g_nbi^ifiac_m [cg_^ [n ^cm]_lhcha nb_ a_h_nc] 

^_n_lgch[hnm i` m[fn nif_l[h]_. R_]_hn mno^c_m [l_ mbiqcha nb_ l_mofnm i` nb_ 

g[hcjof[ncih i` mig_ cgjiln[hn a_h_m [h^ jlin_chm `il m[fn nif_l[h]_ omcha 

gi^_lh [jjli[]b_m. Tb_ c^_hnc`c][ncih i` m[fn-l_mcmn[h]_ a_h_m `lig m[fn-

nif_l[hn a_lgjf[mg l_miol]_m jf[sm [h _mm_hnc[f lif_ ch cgjlipcha nb_ sc_f^ 

i` ]innih ch m[fch_ micfm. Ih nbcm j[j_l, q_ l_pc_q_^ qb[n b[m \__h []bc_p_^ 

ch ]innih ch n_lgm i` nb_ ^_p_fijg_hn i` cnm m[fn nif_l[h]_ omcha a_h_nc] 

_hach__lcha. 

 

K_ywir^s   

D_`_hm_-l_f[n_^ a_h_m; Gossypium mj_]c_m; Sicf m[fchct[ncih; mnl_mm l_mcmn[h]_  

 

Ihtri^u]tcih   

Tb_ chnli^o]ncih i` nbcm j[j_l jlipc^_m [ ^_n[cf_^ ip_lpc_q i` nb_ ]lcnc][f 

[mj_]nm l_f[n_^ ni m[fchcns. S[fchcns, ]b[l[]n_lct_^ \s _f_p[n_^ m[fn 

]ih]_hnl[ncihm ch micf il q[n_l, cm [ jcpin[f _hpclihg_hn[f `[]nil qcnb 

gofnc`[]_n_^ cgjfc][ncihm `il [alc]ofnol[f [h^ _]ifiac][f msmn_gm. Tbcm 

jb_hig_hih mn_gm `lig p[lciom miol]_m, ch]fo^cha \inb h[nol[f jli]_mm_m 

[h^ mcahc`c][hn bog[h-ch^o]_^ `[]nilm, hin[\fs [hnblijia_hc] []ncpcnc_m (1). 

Ti _p[fo[n_ [h^ gihcnil m[fchcns f_p_fm []]ol[n_fs, p[lciom g_nbi^m b[p_ 

\__h ^_pcm_^, _h]igj[mmcha nb_ g_[mol_g_hn i` m[fn ]ihn_hn ch micf [h^ 

q[n_l m[gjf_m. Oh_ e_s ohcn `il ko[hnc`scha m[fchcns cm nb_ _f_]nlc][f 
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]ih^o]ncpcns, qbc]b l_`f_]nm nb_ cih ]ih]_hnl[ncih ch [ 

acp_h g_^cog (2). In cm ]lo]c[f ni ^cmnchaocmb \_nq__h 

m[fchcns [h^ mi^c]cns, [m nb_s [l_ ^cmnch]n s_n 

chn_l]ihh_]n_^ ]ih]_jnm, _[]b qcnb cnm ohcko_ cgj[]n ih 

micf ko[fcns [h^ jf[hn aliqnb. (3) Mil_ip_l, Solpcp[f ch 

m[fch_ _hpclihg_hnm cgjim_m [ ^_g[h^ `il _f_p[n_^ 

\ci_h_la_nc] ][j[\cfcnc_m, [m gc]li`fil[ [l_ ]igj_ff_^ ni 

ojbif^ imginc] _kocfc\lcog \_nq__h nb_cl ]snijf[mg [h^ 

nb_ _rn_lh[f _hpclihg_hn. Mc]li\c[f molpcp[f ch m[fch_ 

]ih^cncihm bcha_m ojih nb_ []ncp_ _r]fomcih i` mi^cog cihm 

`lig chnl[]_ffof[l mj[]_m, nbom h_]_mmcn[ncha [ mo\mn[hnc[f 

_h_las chp_mng_hn `il ijncg[f ]_ffof[l `oh]ncih (4,5). 

F[]nilm, ch]fo^cha ila[hc] g[nn_l [h^ ][ncih _r]b[ha_ 

][j[]cns ]ihn_hn `olnb_l gi^of[n_ m[fchcns f_p_fm, iff_lcha 

[p_ho_m `il _cnb_l ch]l_[mcha il ^_]l_[mcha nb_ m[fn fi[^ ch 

nb_ micf, nbom oh^_lm]ilcha nb_cl mcahc`c][h]_ ch micf 

g[h[a_g_hn [h^ momn[ch[\cfcns jl[]nc]_m.  

 Do_ ni jiil [alc]ofnol[f jl[]nc]_m [h^ ]fcg[n_ 

]b[ha_, micf m[fchct[ncih b[m \__h ih_ i` nb_ g[ch [\cinc] 

fcgcncha `[]nilm `il jf[hn [h^ sc_f^ cgjlip_g_hn. Mil_ 

nb[h b[f` i` [l[\f_ f[h^ ch nb_ Wilf^ cm _rj_]n_^ ni \_ 

m[fchct_^ \s 2050 (6). M[hs l_]_hn mno^c_m b[p_ 

^_gihmnl[n_^ [ mcahc`c][hn ^lij ch [alc]ofnol[f sc_f^m ^o_ 

ni m[fn mnl_mm, l[cmcha qillc_m [\ion `ii^ m_]olcns (7,8). Am 

m[fchcns mnl_mm b[m [h ch]l_[mcha cgj[]n ih ]innih 

jli^o]ncih, nb_ cgjfc][ncihm [l_ l_mih[ncha ch nb_ afi\[f 

g[le_n. R_]_hn mno^c_m ih ]innih jlipc^_ [ `ioh^[ncih ni 

_r[gch_ nb_ chnlc][n_ ]ihh_]ncihm \_nq__h nb_m_ `[]nilm 

[h^ iff_l chmcabnm chni jin_hnc[f chn_lp_hncihm ni [^^l_mm 

nb_ cmmo_m [n b[h^.  

 Cinnih jf[hnm nb[n ][h nif_l[n_ bcab m[fn f_p_fm 

oh^_lai m_p_l[f [^domng_hnm ni [^[jn ni m[fchcns. Tb_m_ 

[^domng_hnm chpifp_ ]b[ha_m ch nb_cl mnlo]nol_, `oh]ncihm, 

[h^ \ci]b_gcmnls. Tb_s ch]fo^_ ch]l_[mcha nb_ jlijilncih 

i` liinm ni nb_ [\ip_alioh^ ][hijs, _hb[h]cha nb_ 

[giohn i` ]bfilijbsff, [h^ [fn_lcha nb_ f_[` mnlo]nol_. 

Tb_m_ [^[jn[ncihm jlcg[lcfs m_lp_ ni jl_p_hn nb_ b[lg`of 

_ff_]nm i` _r]_mmcp_ cihm ch nb_ f_[p_m, qbcf_ [fmi 

jl_m_lpcha q[n_l [h^ m[`_ao[l^cha nb_ jbinimshnb_mcm 

jli]_mm m[fchcns mnl_mm b[m m_p_l[f h_a[ncp_ ]ihm_ko_h]_m 

ih nb_ \ci]b_gc][f, jbsmcifiac][f, [h^ gif_]of[l 

jlij_lnc_m i` jf[hnm, [m q_ff [m [ l_^o]ncih ch ionjon (9,10). 

Tb_ f[h^m, jlih_ ni m[fchcns, [l_ ]ihnchoiomfs ch]l_[mcha 

qilf^qc^_ (11). Tb_ m[fchcns _rj[hmcih ][om_m g[hs 

jli\f_gm `il \inb jf[hnm [h^ nb_ micf gc]li\cig_. Sicf 

m[fchcns cm ]iggihfs ehiqh ch gil_ nb[h 100 ]iohnlc_m 

[h^ ~20% i` [alc]ofnol[f f[h^ cm ]ihmc^_l_^ m[fch_ (12).  

 Hcab m[fn f_p_fm ch nb_ micf bch^_l jf[hn aliqnb [h^ 

^_p_fijg_hn nblioab p[lciom g_]b[hcmgm. Tb_m_ ch]fo^_ 

q[n_l mnl_mm, qbc]b cm ][om_^ \s l_^o]_^ q[n_l [p[cf[\cfcns 

^o_ ni nb_ bcab m[fn ]ih]_hnl[ncih, [m q_ff [m ]sninirc]cns 

l_mofncha `lig nb_ _r]_mmcp_ ojn[e_ i` cihm fce_ mi^cog 

(N[+) [h^ ]bfilc^_ (Cf−). A^^cncih[ffs, m[fchcns ][h ^cmlojn 

nb_ \[f[h]_ i` _mm_hnc[f honlc_hnm l_kocl_^ `il jf[hn 

aliqnb (13). Si^cog ]bfilc^_ (N[Cf) cm [ qc^_mjl_[^ m[fn 

nb[n chbc\cnm jf[hn a_lgch[ncih [h^ aliqnb (14) [h^ 

l_^o]_m jf[hn b_cabn, `l_mb q_cabn, f_[` [l_[, [h^ ^ls 

q_cabn. Ih [^^cncih, ch]l_[m_m ch f_[` ]bfilijbsff ]ihn_hn 

^i hin [ff_]n f_[` `foil_m]_h]_ (15). In cm [fmi ehiqh ni 

[ff_]n nb_ _p[jinl[hmjcl[ncih l[n_ ch jf[hnm [h^ nb_m_ 

]b[ha_m f_[^ ni ^_]l_[m_m ch ^ls [h^ `l_mb \cig[mm (12). 

B_mc^_m, micf jilimcns f_[^m ni ^cmlojncih i` micf q[n_l 

jin_hnc[f (16).  

 Dcff_l_hn mnl[n_ac_m b[p_ \__h ^_p_fij_^ ni 

ip_l]ig_ micf m[fn mnl_mm mi `[l. S_p_l[f j[j_lm, ^_pin_^ ni 

l_pc_qcha [h^ mogg[lctcha m]c_hnc`c] ^[n[ ih ]ig\[nncha 

m[fn mnl_mm ch ]innih, [h[fst_^ nb_ lif_m i` ^cff_l_hn a_h_m 

[h^ g_n[\ifcn_m ch Gimmsjcog mj_]c_m.  Ih fch_ qcnb 

^_p_fijcha a_h_nc][ffs gi^c`c_^ mnl_mm-nif_l[hn jf[hnm, 

jf[hn nl_[ng_hn qcnb _ria_hiom \ci[]ncp_ ]b_gc][fm jf[sm 

[ mcahc`c][hn lif_. Tb_m_ nqi mnl[n_ac_m ^_m_lp_ gil_ 

[nn_hncih ni ip_l]ig_ mnl_mm`of ]ih^cncihm ch jf[hnm (17). 

Hiq_p_l, ^_p_fijcha m[fn-nif_l[hn jf[hnm omcha nb_ 

g_nbi^m i` a_h_nc] _hach__lcha cm nb_ `clmn mn_j nb[n ][h 

chcnc[ffs ]ihnlif p[lciom `_[nol_m l_mjihmc\f_ `il aliqnb 

[h^ ^_p_fijg_hn [fiha qcnb jf[hn nif_l[h]_ ni m[fn mnl_mm. 

Ih nbcm j[j_l, q_ l_pc_q_^ ]innih m[fn mnl_mm-l_f[n_^ ^[n[ 

nb[n om_^ a_h_nc] _hach__lcha [h^ bcabfcabn_^ nb_ g[ch 

jichnm [lioh^ nb_ [ff_pc[ncih i` l_[]ncp_ irsa_h mj_]c_m 

(ROS), jlipc^cha imginc] jl_mmol_ [h^ cih _r]b[ha_. 

G_h_tc] Ehach__rcha 

D_p_fijcha m[fn-nif_l[hn jf[hn p[lc_nc_m cm ih_ i` nb_ 

_]ihigc][ffs _ff_]ncp_ [jjli[]b_m ni mnloaaf_ [a[chmn m[fn 

mnl_mm (18). W[mbcha micf m[fn nb[n b_fjm ni ^_]l_[m_ cnm 

_ff_]n ih jf[hnm ][h \_ b_fj`of ch mig_ [l_[m, \on ^o_ ni 

q[n_l m][l]cns, cnm _ff_]n cm mnlihafs fcgcn_^ (19). Tbom, 

]ig\[nncha m[fn mnl_mm l_kocl_m \l__^cha jf[hn ]ofncp[lm 

[h^ p[lc_nc_m, l_mcmn[hn ni m[fchcns; nb_ a_h_m i` nb_m_ 

l_mcmn[hn ]ofncp[lm ][h \_ [jjfc_^ ni cgjlip_ m[fn mnl_mm 

nif_l[h]_ ch ]innih jf[hnm. H[fijbsn_m [l_ a_h_l[ffs om_^ 

ni `ch^ a_h_m [h^ ][h \_ _ffc]c_hnfs om_^ ni ^_p_fij 

m[fchcns-l_mcmn[hn jf[hn ]ofncp[lm (20). Op_l_rjl_mmcih i` 

a_h_m, l_f[n_^ ni m[fchcns [h^ ^lioabn, cm _rj_]n_^ ih_ i` 

nb_ `_q _ffc]c_hn mnl[n_ac_m ni mnloaaf_ [a[chmn m[fn mnl_mm 

[h^ ip_l]ig_ cnm cgj[]n (21). Tb_m_ a_h_m jf[s jcpin[f 

lif_m ch ^_p_fijcha jf[hn a_hinsj_m nb[n nif_l[n_ [\cinc] 

mnl_mm ch]fo^cha m[fn [h^ ^lioabn mnl_mm (22). L[n_ 

_g\lsia_h_mcm [\oh^[hn (LEA) jlin_chm, [ f[la_ alioj 

nb[n ch]fo^_m bs^lijbcfc] jlin_chm, [l_ i` bcab chn_l_mn ^o_ 

ni nb_cl chpifp_g_hn ch ^lioabn mnl_mm. Ih nin[f, 136, 142, 

[h^ 242 a_h_m q_l_ c^_hnc`c_^ ch G. [r\oreum, G. r[imondii, 

[h^ G. hirsutum, ch ^lioabn nif_l[h]_, l_mj_]ncp_fs. LEA 

a_h_m ch G. hirsutum b[^ a_h_m qcnb `_q_l chnlihm, 

^cmnlc\on_^ ch [ff ]bligimig_m (23). E[lfc_l, ch ]innih LEA 

nl[hm]lcjnm q_l_ `ioh^ ni l_mjih^ ni m[fn [h^ ^lioabn 

mnl_mm_m (24).  

 Tb_ ip_l_rjl_mmcih i` \ZIP nl[hm]lcjncih `[]nil 

(GhABS2), [ l_aof[nil i` [\m]cmc] []c^-g_^c[n_^ [\cinc] 

mcah[fcha j[nbq[sm ch ]innih, _hb[h]_^ ^lioabn [h^ m[fn 

nif_l[h]_ \s nb_ l_aof[ncih i` a_h_m [mmi]c[n_^ qcnb m[fn 

mnl_mm l_mjihm_m [h^ [\m]cmc] []c^. Ehb[h]_^ f_p_fm i` 

jlifch_ [h^ []ncpcnc_m i` ][n[f[m_ [h^ moj_lirc^_ 

^cmgon[m_ q_l_ ch ]ill_mjih^_h]_ qcnb inb_l l_mofnm (25).  

 S]c_hncmnm om_^ [ p[lc_ns i` [jjli[]b_m ni mifpcha 

m[fn mnl_mm jli\f_gm ch f_mm nb[h [ ]_hnols. B_][om_ nb_ 

a_h_nc] \innf_h_]e _ff_]n fcgcnm nb_ [p[cf[\cfcns i` m[fn 

nif_l[h]_ ]innih p[lc_nc_m, \l__^_lm gomn c^_hnc`s 

cgjiln[hn a_h_m/fi]c [h^ nl[hm`_l nb_g ni fi][f bcab-
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sc_f^cha ]innih ]ofncp[lm omcha ]ihp_hncih[f il gi^_lh 

g_nbi^m. Ih mogg[ls, qbcf_ ]ihp_hncih[f \l__^cha b[m 

bcmnilc][ffs \__h nb_ jlcg[ls g_nbi^ `il ^_p_fijcha m[fn-

nif_l[hn ]innih p[lc_nc_m, gi^_lh \l__^cha n_]bhcko_m 

iff_l mcahc`c][hn [^p[hn[a_m ch n_lgm i` jl_]cmcih, mj__^, 

[h^ []]_mm ni a_h_nc] ^cp_lmcns. Cihn_gjil[ls n_]bhcko_m 

mo]b [m a_h_nc] _hach__lcha [h^ a_h_ _^cncha bif^ nb_ 

jligcm_ i` _rj_^cncha nb_ [^p[h]_g_hn i` ]innih ]ofncp[lm 

_h^iq_^ qcnb b_cabn_h_^ l_mcfc_h]_ ni m[fn-ch^o]_^ mnl_mm. 

Hiq_p_l, cn cm _mm_hnc[f ni ]ihmc^_l l_aof[nils [h^ 

_hpclihg_hn[f `[]nilm qb_h _gjfischa nb_m_ gi^_lh 

[jjli[]b_m. Tb_ chn_al[ncih i` ^cff_l_hn [jjli[]b_m mo]b 

[m gi^_lh \l__^cha [h^ ]ihp_hncih[f \l__^cha qcnb 

a_hig_ _^cncha [h^ a_h_nc] [h[fsmcm g[s [ffiq nb_ 

^_p_fijg_hn i` m[fn-nif_l[hn ]innih jf[hnm [a[chmn nb_ 

chn_hmc`c_^ _ff_]nm i` nb_ ]b[hacha _hpclihg_hn (Fca. 1.) 

(26). 

Tb_ _xjr_sscih i` a_h_s `rig itb_r jf[ht sj_]c_s 

D_bs^l[ncih-l_mjihmcp_ _f_g_hn \ch^cha (DREB) 

nl[hm]lcjncih `[]nilm [l_ g_[hm ]ihnlc\oncha ni nb_ 

l_aof[ncih i` mnl_mm nif_l[h]_ ch ]innih (27). Tb_ 

ip_l_rjl_mmcih i` jin[ni DREB2 ch ]innih f_^ ni bcab_l 

_rjl_mmcihm i` [hncirc^[ncp_ _htsg_m mo]b [m j_lirc^[m_, 

moj_lirc^_ ^cmgon[m_, afon[nbcih_ S-nl[hm`_l[m_, [h^ 

mnl_mm-nif_l[hn a_h_m. Tbom, nb_ ip_l_rjl_mmcih _hb[h]_^ 

]innih jf[hn ^lioabn nif_l[h]_ \s [oag_hncha nb_ 

][j[]cnc_m i` ROS m][p_hacha [h^ [hncirc^[ncp_ _htsg_m 

(28). Ssh_lacmnc] _ff_]nm i` nb_ ]i-_rjl_mmcih i` lc]_ SUMO 

E3 fca[m_ a_h_ (OsSIZ1) [h^ Al[\c^ijmcm nb[fc[h[ p[]oif[l 

jslijbimjb[n[m_ a_h_ (AVP1) ch ]innih jf[hnm ch]l_[m_^ 

nb_ jf[hn ]lij jli^o]ncih \s 133 j_l]_hn [h^ 81 j_l]_hn ch 

nqi `c_f^ _rj_lcg_hnm. Tb_ msh_lacmnc] _ff_]nm i` AVP1/

OsSIZ1 a_h_m ch ]innih q_l_ ]ih]fo^_^ [m [ pc[\f_ mnl[n_as 

`il ^_p_fijcha [\cinc] mnl_mm-nif_l[hn ]lijm ni aliq ch [lc^ 

[h^ m_gc-[lc^ l_acihm (29). MAPK ][m][^_ mcah[fcha cm 

[hinb_l g_]b[hcmg, om_^ \s ]innih jf[hnm ni jlin_]n 

[a[chmn m[fn mnl_mm. Tbom, gif_]of_m i` nbcm ][m][^_ ][h \_ 

om_^ [m ch^c][nilm ni jliahim_ nb_ m[fn mnl_mm l_mcmn[h]_ i` 

jf[hnm (30). MAPK a_h_ cmif[n_^ `lig G. hirsutum, n_lg_^ 

GhMPK17, q[m `ioh^ ojl_aof[n_^ ch A. th[li[n[ qb_h 

aliqh oh^_l N[Cf, g[hhcnif, [h^ [\m]cmc] []c^. Tb_ a_h_ 

_rjl_mmcih ch A. th[li[n[ _hb[h]_^ m__^ a_lgch[ncih [h^ 

liin _fiha[ncih oh^_l [\cinc] mnl_mm ]ih^cncihm (31).  

 Umcha a_hig_-qc^_ [h[fsmcm [h^ RNA m_ko_h]cha, 

33 mchaf_-ho]f_inc^_ jifsgiljbcmgm ch G. bclmonog q_l_ 

c^_hnc`c_^. B_mc^_m, nb_ [onbilm c^_hnc`c_^ 35 a_h_m nb[n 

q_l_ chpifp_^ ch m[fn mnl_mm l_mjihm_m. Bs kRT-PCR, 12 

a_h_m q_l_ p_lc`c_^ (32). G_hig_-qc^_ [h[fsmcm i` `iol 

]innih mj_]c_m G. [r\oreum, G. r[imondii, G. hirsutum, [h^ 

G. \[r\[dense _h[\f_^ nb_ c^_hnc`c][ncih i` To\\s-fce_ 

jlin_chm-_rjl_mmcha TLP a_h_m chpifp_^ ch m[fn mnl_mm. kRT-

PCR [h[fsmcm p[fc^[n_^ nb_ bcab m_hmcncpcns i` GhTLP11A 

[h^ GhTLP12A.1 a_h_m ni ^lioabn [h^ m[fn mnl_mm. Onb_l 

h_nqile _f_g_hnm ]ih`clg_^ nb_ `oh]ncih[f mcahc`c][h]_ i` 

nb_m_ a_h_m ch nb_m_ mnl_mm l_mjihm_m (33). 

 Gh3 a_h_m, chpifp_^ ch big_imn[mcm ^o_ ni nb_cl 
[\cfcns ni ]ihdoa[n_ [orch [h^ \ch^ IAA ni [gchi []c^m, [l_ 

_rj_]n_^ ih_ i` nb_ e_s jichnm ch m[fn nif_l[h]_. Bs RNA 

_rjl_mmcih [h[fsmcm ch G. hirsutum, 10 a_h_m q_l_ 

c^_hnc`c_^ [m m[fn-mnl_mm l_mjihmcp_. Tb_cl mcf_h]cha ch G. 

[r\oreum, G. r[imondii, [h^ G. hirsutum ][om_^ [ 

mcahc`c][hn l_^o]ncih ch jf[hn nif_l[h]_ ni m[fn [h^ ^lioabn 

mnl_mm. Tb_ a_h_ mcf_h]cha mcahc`c][hnfs l_^o]_^ nb_ f_p_fm 

i` ]bfilijbsff, l_f[ncp_ f_[` q[n_l ]ihn_hn, [h^ moj_lirc^_ 

^cmgon[m_ []ncpcns (34). Tb_ nl[hm]lcjnigc] [h[fsmcm ni 

^_`_l ROS a_h_ _pifoncih oh^_l m[fn mnl_mm q[m ][llc_^ ion 

Fcaur_ 1. Umcha a_h_nc] _hach__lcha ch ]ig\ch[ncih qcnb inb_l [jjli[]b_m ni ^_p_fij m[fn-nif_l[hn ]innih a_hinsj_m qcnb nb_ _rjl_mmcih i` m[fn-l_mcmn[hn a_h_m  
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ch ]innih. Tb_ [onbilm c^_hnc`c_^ 260, 261, [h^ 515 a_h_m, 

l_f[n_^ ni nb_ ROS h_nqile, ch G. [r\oreum, G. r[imondii, 

[h^ G. hirsutum, l_mj_]ncp_fs. CSD1 [h^ RBOH6, jf[scha 

mcahc`c][hn lif_m ch `c\_l ^_p_fijg_hn, q_l_ chpifp_^ ch 

]innih jf[hn m[fn mnl_mm [m q_ff (35). A alioj l_m_[l]b_l 

c^_hnc`c_^ 672, 379, [h^ 374 jlin_chm ch G. hirsutum, G. 

[r\oreum, [h^ G. r[imondii, _h]i^_^ \s CYPm a_h_m. A 

]iggih `_[nol_ i` mnl_mm-l_f[n_^ a_h_m q[m nb[n nb_ 

jlin_ch, _h]i^_^ \s nb_g, q_l_ bs^lijbcfc]. G_h_-

mcf_h]_^ jf[hnm l_p_[f_^ [ fiq_l f_p_f i` [m]il\[n_ 

j_lirc^[m_, jlifch_, [h^ afon[nbcih_ oh^_l m[fn [h^ 

^lioabn mnl_mm. Scf_h]cha i` CYP450 ][om_^ [ bcab f_p_f i` 

irc^[ncp_ chdols (36). Tb_ m[fn ip_lfs m_hmcncp_ 1 (SOS1) a_h_ 

cm ih_ i` nb_ m[fn mnl_mm-l_mjihmcp_ a_h_m jf[scha [ jcpin[f 

lif_ ch jf[hn m[fn mnl_mm. Eh]i^cha jf[mg[ g_g\l[h_ N[+/

H+ [hncjiln_l l_aof[n_m jf[mg[ N[+ oh^_l m[fn mnl_mm. 

Cinnih jf[hnm _rjl_mmcha GbSOS1 [h^ nl[hm`ilg_^ qcnb 

pclom-ch^o]_^ a_h_ mcf_h]cha l_p_[f_^ ch]l_[m_^ m[fn 

m_hmcncpcns. B_mc^_m, jf[hnm ^_gihmnl[n_^ fiq_l_^ aliqnb 

[h^ ch]l_[m_^ N[+ ]ihn_hn ch f_[p_m, mn_gm, [h^ liinm (37). 

Sno^scha nb_ l_mjihm_m i` mg[ff RNA ch ]innih ni m[fn 

mbi]e [h^ fiha-n_lg m[fn mnl_mm l_p_[f_^ 88 [h^ 75 

^cff_l_hnc[ffs _rjl_mm_^ a_h_m. Tb_ miR390/t[siRNA-ARFs/

ARF4 j[nbq[s q[m ^cm]ip_l_^ ni \_ [fn_l_^ ch m[fn-mnl_mm_^ 

jf[hnm (38). Hcmnih_ []_nsfnl[hm`_l[m_m (HATs) [l_ [ alioj 

i` a_h_m nb[n jf[s mcahc`c][hn lif_m ch ]blig[nch l_aof[ncih. 

Agiha nb_g, nb_ _rjl_mmcih f_p_f i` m_p_l[f a_h_m 

ch]fo^cha GhHAC-1501, -1502, -1503, GhHAG1501, -1504, [h^ 

GhHAF-1501 _hb[h]_^ ch l_mjihm_ ni m[fn mnl_mm. HATm 

q_l_ ^cff_l_hnc[ffs ]ihnliff_^ ch l_mjihm_ ni m[fn mnl_mm, 

]if^, ^lioabn mnl_mm, [h^ b_[ps g_n[fm ch ]innih jf[hnm. Ih 

a_h_l[f, nb_m_ a_h_m q_l_ ]ih]fo^_^ ni \_ [mmi]c[n_^ qcnb 

l_mjihm_m ni p[lciom [\cinc] mnl_mm_m (39). G_hig_-qc^_ 

[h[fsmcm i` ][ffim_ mshnb[m_m (C[lSs) [ffiq_^ nb_ 

c^_hnc`c][ncih i` nb_m_ a_h_ `[gcfs g_g\_lm ch ]innih 

jf[hnm. B[m_^ ih nb_ m_ko_h]_m i` C[fSm `lig A. th[li[n[, 

27 [h^ 28 a_h_m q_l_ `ioh^ ch G. hirsutum [h^ G. 

\[r\[dense, l_mj_]ncp_fs. Tl[hm]lcjnig_ [h[fsmcm [h^ kRT-

PCR [h[fsmcm oh^_l [\cinc] mnl_mm_m ch]fo^cha m[fn, ]if^, 

b_[n, [h^ ^lioabn _h[\f_^ nb_ jl_^c]ncih i` nb_cl lif_m ch 

`c\_l ^_p_fijg_hn [h^ m[fn l_mjihm_ (40). 

 

 

Cih]fuscih   

Tbcm l_pc_q b[m oh^_lm]il_^ [ g[dil [p_ho_ `il 

]ig\[ncha m[fn mnl_mm ch ]innih: a_h_nc] _hach__lcha. 

G_h_nc] _hach__lcha ch ]innih b[m mbiqh jligcm_ ch 

_hb[h]cha jf[hn m[fn nif_l[h]_. Tb_ _rjfil[ncih i` p[lciom 

a_h_m [h^ nl[hm]lcjncih `[]nilm, mo]b [m DREB2, GhABS2, 

[h^ MAPK mcah[fcha ][m][^_, b[m jlipc^_^ p[fo[\f_ 

chmcabnm chni ^_p_fijcha m[fn-l_mcmn[hn ]innih ]ofncp[lm. Tb_ 

c^_hnc`c][ncih i` mj_]c`c] a_h_m [h^ jlin_chm, fce_ LEA 

jlin_chm, TLP a_h_m, Gh3 a_h_m, [h^ ROS-l_f[n_^ a_h_m, 

b[m iff_l_^ jin_hnc[f n[la_nm `il a_h_nc] g[hcjof[ncih ni 

\ifmn_l m[fn mnl_mm nif_l[h]_. Am n_]bhifias [^p[h]_m, 

gi^_lh \l__^cha g_nbi^m, ch]fo^cha a_h_ _^cncha [h^ 

a_h_nc] _hach__lcha, iff_l jl_]cm_ [h^ _ffc]c_hn g_[hm i` 

^_p_fijcha m[fn-nif_l[hn ]innih p[lc_nc_m. Hiq_p_l, cn cm 

_mm_hnc[f ni h[pca[n_ l_aof[nils [h^ _hpclihg_hn[f 

]ihmc^_l[ncihm qb_h ^_jfischa nb_m_ ]onncha-_^a_ 

n_]bhcko_m. 

 

A]ehiwf_^a_g_hts    

W_ []ehiqf_^a_ nb_ C_hn_l i` G_higc]m [h^ 

Bcich`ilg[nc]m l_m_[l]b n_[g `il mojjilncha nb_ 

chn_ljl_n[ncih i` nb_ l_m_[l]b ^[n[ om_^ `il nbcm 

g[hom]lcjn. Tb_ qile q[m ^ih_ []]il^cha ni jlid_]n #AL-

6352145201, `oh^_^ \s Tb_ Mchcmnls i` Ihhip[ncp_ 

D_p_fijg_hn i` nb_ R_jo\fc] i` Ut\_ecmn[h.  
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