
ifjHkk"kk (Definition)

e`nk esa ik;s tkus okys okuLifrd ,oa tUrqvksa ds vo'ks"kksa 
dks e`nk thoka'k inkFkZ dgrs gSaA e`nk thoka'k inkFkZ esa 
isM+&ikS/kksa dh ifŸk;ka] tM+] ruk] Vgfu;ka rFkk tho&tUrqvksa ds 
rkts ,oa vi?kfVr vo'ks"k] e`nk thoksa dh dksf'kdk,sa] mŸkd 
rFkk muds }kjk la'ysf"kr fofHkUu inkFkZ vkrs gSaA bu inkFkksZa ds 
lM+us&xyus ds QyLo:i fofHkUu ljy inkFkZ curs gaSA bu 
ljy inkFkksZa esa isM+&ikS/kksa gsrq vko';d iks"kd rRo ik;s tkrs 
gSaA [kfut e`nk esa lkekU;r;k 0-1 ls 5 izfr'kr thoka'k 
¼dkcZfud½ inkFkZ ik;k tkrk gSaA thoka'k inkFkksZa ds iw.kZ 
foPNsnu rFkk vi?kVUk ds ckn xgjs Hkwjs ;k dkys jax dk 
dksykWbMy inkFkZ áwel dgykrk gSA 

e`nk thoka'k ds Lkzksr 
(Source of Soil Organic Matter) :    

Ek`nk thoka'k ds nks izeq[k Lkzksr gS& (i) ikni Lkzksr 
(ii) tUrq LkzksrA

(i) ikni Lkzksr& bl lewg esa fuEu Lkzksr eq[; gSa& 

¼v½ isM+&ikS/kksa ,oa Qlyksa ds vo'ks"k& isM+&ikS/kksa 
dh ifŸk;ksa] Vgfu;ksa] tM+ksa ,oa fofHkUu Hkkxksa ds e`nk esa feyus ij 
thoka'k inkFkZ izkIr gksrk gSA Qlyksa ds dVus ds mijkUr 

mudh tM+sa e`nk esa feydj thoka'k inkFkZ esa o`f) djrh gSaA

¼c½ gjh [kkn& lubZ] <Spk] ewax o vU; Qlysa gjh [kkn 
ds :i esa tqrkbZ dj e`nk esa feykbZ tkrh gSa ftlls e`nk ds 
thoka'k inkFkZ esa c<+ksrjh gksrh gSA

(ii) tUrq Lkzksr& tho&tUrq] dhM+s&edksM+s rFkk TkUrq 
tks e`nk esa jgrs gSa] ejus ds ckn muds vo'ks"k e`nk esa foPNsfnr 
,oa vi?kfVr gksdj thoka'k inkFkZ cukrs gSaA xkscj dh [kkn] 
dEiksLV] Ik'kqvksa dk ey&ew=] e`nk esa ik;s tkus okys dspq,sa] 
lw{e thok.kq bR;kfn thoka'k inkFkZ ds L=ksr gSaA 

thoka'k inkFkZ dk laxBu 
(Composition of Organic Matter) :  

Ek`nk thoka'k inkFkZ isM+&ikS/kksa ,oa tho&tUrq ds vo'ks"kksa 
ls cuk ,d tfVy inkFkZ gksrk gSA thoka'k inkFkZ esa 90 izfr'kr 
ls vf/kd dkcZu] gkbZMªkstu ,oa vkWDlhtu gksrh gSaA blds 
vfrfjDr u=tu] QkWLQksjl] ikSVsf'k;e] dSfY'k;e] 
eSXuhf'k;e] lYQj] tLrk] yksgk] eSXkuht] rkack bR;kfn rRo 
gksrs gSa] tks ikS/kksa dh o`f) esa lgk;d gSA 

e`nk thoka'k inkFkZ esa nks izdkj ds ;kSfxd ik;s tkrs gSa& 
¼v½ dkcZfud ¼c½ vdkcZfud] ftudk oxhZdj.k fuEu izdkj ls 
fd;k tk ldrk gS &

vè;k; & 2

e`nk thoka’k inkFkZ 
(Soil Organic Matter)
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lkekU;r% thoka'k inkFkZ dk laxBu fuEu :i esa gksrk 
gS&

1- dkcksZgkbMªsV~l

¼i½ LVkpZ & 1-5%

¼ii½ lsY;wykst & 10-28%

¼iii½ gsehlsY;wykst & 20-50%

2- olk ,oa olh; ;kSfxd & 1-8%

3- fyfXuu & 10-30%

4- izksVhu & 1-15%

thoka'k inkFkZ dk foPNsnu 
(Decomposition of Organic Matter) :  

 Tkhoka'k inkFkZ dk foPNsnu og izfØ;k gS ftleas e`nk 
esa ik;s tkus okys fofHkUu lw{e thoksa tSls cSDVhfj;k] QatkbZ] 
,fDVuksekbZflVht bR;kfn }kjk thoka'k inkFkksZa dk foPNsnu 
dj ljy ;kSfxdksa esa ifjofrZr dj nsrs gSa] bls foPNsnu dgk 
tkrk gSA 

e`nk esa ueh ,oa ok;q dh vuqdwy ifjfLFkfr;ksa esa thoka'k 
inkFkZ dk fo?kVu gksrk gSA dkcZfud inkFkksZa ds foPNsnu esa 

thoka'k inkFkksZa dk vkWDlhdj.k gksrk gSA ;g dk;Z ok;qthoh 
thok.kqvksa }kjk gksrk gSA foPNsnu dh izfØ;k vkjEHk esa tYnh 
gksrh gS ysfdu /khjs&/khjs de gksrh tkrh gSA 

 Ek`nk thoka'k inkFkZ esa dbZ inkFkksZa dk lekos'k gksrk gS 
ftuesa ls dqN e`nk esa mifLFkr lw{e thoksa }kjk  foPNsfnr gks 
tkrs gSa ijUrq dqN inkFkksZa dk fo?kVu /khjs&/khjs gksrk gSA 
thoka'k inkFkksZa ds foPNsnu dh xfr fuEu fooj.k }kjk Li"V 
gS& 
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dkcksZgkbMªsV~l dk foPNsnu 
(Decomposition of Carbohydrates) :  

(i) ljy 'kØjk;sa (Simple Sugars)& ljy 
'kØjk;sa 'kh?kz foPNsfnr gks tkrh gSA budk dqN Hkkx iw.kZ :Ik 
ls dkcZu MkbZ vkWDlkbZM rFkk ty esa vkWDlhd`r gks tkrk gS 
vkSj dqN Hkkx viw.kZ :i ls fo?kfVr gksdj fofHkUu izdkj ds 
dkcZfud vEy rFkk ,Ydksgy iSnk djrs gSaA dqN QatkbZ] 
'kØjkvksa dks foPNsfnr djds Xywdqjksfud] lkbZfVªd] 
vkWDtsfyd] ¶;wesfjd vkfn vEy cukrh gS izfrfØ;k fuEu 
izdkj gksrh gS % 

vok;qthoh cSDVhfj;k rFkk ;hLV }kjk 'kØjk ds foPNsnu 
ij ySfDVd] C;wfVfjd] ,flfVd] izksfi;ksfud] QkfeZd vEy o 
ehFksu vkSj gkbMªkstu iSnk gksrs gaS & 

(ii) LVkpZ (Starch)& dqN lw{e tho fo'ks"kdj 
vok;qthoh cSDVhfj;k] LVkpZ dks fofHkUu dkcZfud vEy] 
,Ydksgy] ,lhVksu] H rFkk CO esa cny nsrs gSaA vf/kdrj 2 2 

thok.kq Mk;LVst ,Utkbe iSnk djrs gaS] tks fd LVkpZ dks 
ekYVkst esa ty&fo'ysf"kr dj nsrs gSaA ekYVst ,Utkbe] 
ekYVkst dks Xywdkst esa ty fo'ysf"kr dj nsrk gSA Xywdkst 
fofHkUu thok.kqvksa }kjk foPNsnu ls CO rFkk H O esa ifjofrZr 2 2

gks tkrk gSA 

(iii) gsehlSY;wykst (Hemicellulose)& izkjaHk esa 
dkcZfud inkFkZ esa mifLFkr gsehlsyqykst dk vi?kVu 'kh?kzrk 
ls gksrk gS ysfdu /khjs&/khjs vi?kVu fØ;k cgqr eUn gks tkrh 
gSaA gsehlSyqykst] gsehlSyqyst ,Utkbe }kjk fofHkUu ljy 
'kØjkvksa esa ty fo'ysf"kr gks tkrk gSa tks iqu% ty vkSj dkcZu 
MkbZ vkWDlkbM esa ifjofrZr gks tkrh gSaA 

gsehlsyqykst       ljy 'kdZjk  

ikyh;wjksukbM          'kdZjk vkSj 'kdZjk vEy feJ.k

(iv) lsY;wyksTk (Cellulose)& LVkpZ dh rjg 

lsyqykst Hkh Xywdkst dk ,d cgqyd gSA dqN fof'k"V 
cSDVhfj;k] ,sfDVuksekbflVhl ,oa dod bldk vi?kVu djrs 
gSaA lsyqykst ,Utkbe }kjk ty vi?kfVr gksdj lsyksck;ksl 
cukrk gS tks iqu% Xywdkst esa ifjofrZr gks tkrk gSA nwljs pj.k 
esa Xywdkst ikuh ,oa dkcZu MkbZ vkWDlkbM esa ifjofrZr gksrk gS 
vkSj ÅtkZ mRiUu gksrh gSA 

(v) fyfXuu (Lignin)& fyfXuu dk foPNsnu ladh.kZ 
inkFkZ gksus ds dkj.k de gksrk gSA budh jpuk esa fo'ks"kdj 
cSatksy pØ gksrk gS] ftlls fo'ks"k lg&J`a[kyk;sa tqM+h jgrh 
gSA QatkbZ rFkk cSDVhfj;k ls fyfXuu dk foPNsnu tYnh ugha 
gksrk gSA cSflfM;ksekbflVht ds dqN lewg rFkk fo'ks"k 
,DVhuksekbflVht gh fyfXuu dk foPNsnu djrh gSaA

(vi) izksVhu (Protein)& lw{e thoksa dh fØ;k ls 
izksVhu igys ikWyhisIMkbM rFkk vUr esa ,ehuks vEy cukrs gSaA 
,ehuks vEy cSDVhfj;k] QatkbZ dh fØ;k ds QyLo:i CO , 2

NH , dkcZfud vEy] ,Ydksgy rFkk vU; ;kSfxd iSnk gksrs gSaA 3

thoka'k inkFkZ ds foPNsnu dks izHkkfor djus okys dkjd 
(Factors affecting the Decomposition of Organic 

Matter) :  

thoka'k inkFkZ ds foPNsnu dks fuEufyf[kr dkjd 
izHkkfor djrs gS&

1- Ikkni inkFkksZa dh izd`fr 
(Nature of Plant Residues)& 

ikS/kksa ds laxBu ,oa vk;q dk izHkko foPNsnu dh xfr ij 
iM+rk gSA iw.kZ ifjiDo ikS/kksa dh rqyuk esa ljl mŸkd okys 
ikS/kksa dk foPNsnu 'kh?kz gksrk gSA de mez  o ljl ikS/kksa esa ty 
foys; ukbZVªkstu ;qDr inkFkksZa dh ek=k vf/kd gksus ds dkj.k 
foPNsnu 'kh?kz gksrk gSA ifjiDo ikS/kksa esa gsehlsY;wykst] 
lsY;wykst rFkk fyfXuu dh ek=k c<+ tkrh gS ftlls mldk 
foPNsnu /khjs&èkhjs gksrk gSA 

2- Ek`nk ueh (Soil Moisture)& 

e`nk esa vR;f/kd ueh ,oa 'kq"d voLFkk esa thoka'k inkFkksZa 
dk foPNsnu de gksrk gS D;ksafd nksuksa gh voLFkk esa thok.kqvksa 
dh fØ;k'khyrk esa deh vk tkrh gSA foPNsnu ds fy, mi;qDr 
ueh dh ek=k e`nk ty /kkj.k {kerk dh 60 ls 80 izfr'kr gksrh 
gSA vf/kd ueh okyh e`nkvksa esa vkWDlhtu dh deh ds dkj.k 
thoksa dh fØ;k'khyrk de gks tkrh gS ftlls foPNsnu nj de 
gks tkrh gSA

3- Okk;q lapkj (Aeration)&

e`nk thoksa ,oa lw{e thoksa dh fØ;k'khyrk e`nk esa 
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vkWDlhtu dh ek=k esa fuHkZj djrh gSA vkWDlhtu dh ek=k 
vf/kd gksus ij foPNsnu dh xfr rst gksrh gSA mfpr ok;q 
lapkj okyh nkseV e`nk esa fpduh e`nk dh vis{kk thoka'k inkFkZ 
dk foPNsnu 'kh?kz gksrk gSA

4- Ek`nk rki (Soil Temperature)& 

thok.kqvksa dh fØ;k'khyrk ij e`nk rki dk izHkko 
0 vR;f/kd iM+rk gSA foPNsnu izfØ;k 5 lsUVhxzsM ij Hkh gksrh gS] 

ijUrq rki ds c<+us ds lkFk bldh xfr c<+ tkrh gSA foPNsnu 
0 0 ds fy, mi;qDr rkiØe 30 lsUVhxzsM ls 40 lsUVhxzsM gksrk 

o gSA e`nk esa 40 lsUVhxzsM ls vf/kd rkiØe gksus ij rki lgus 
okys cSDVhfj;k] QatkbZ rFkk ,DVhuksekbflVht }kjk gh 
foPNsnu gksrk gSA 

5- dkcZu&u=tu vuqikr (C:N Ratio)& 

u=tu dh ek=k vf/kd gksus ;k dkcZu&u=tu vuqikr 
ladqfpr gksus ij foPNsnu izfØ;k rhoz xfr ls gksrh gSA blds 
foijhr] dkcZu u=tu foLr`r ;k u=tu de gksus ij 
foPNsnu xfr /kheh gks tkrh gSA

6- ih-,p- (pH)& 

e`nk esa thoka'k inkFkksZa dk foPNsnu mnklhu ih- ,p-¼7-0½ 
ij vf/kd gksrk gSA vEyh; ,oa {kkjh; e`nkvksa esa foPNsnu de 
gksrk gSA vEyh; e`nk esa pwuk feykus ij foPNsnu dh xfr c<+ 
tkrh gSA 

7- ikS"kd rRo (Nutrients)& 

e`nk esa moZjdksa }kjk ikS"kd rRo feykus ij foPNsnu dh 
xfr rst gks tkrh gSA 

dkcZu pØ (Carbon Cycle) :

lHkh dkcZfud inkFkksZa dk dkcZu ,d eq[; vo;o gS] e`nk 
esa mifLFkr lHkh izdkj ds tho viuh vko';d ÅtkZ dk 
vf/kdka'k Hkkx dkcZu ds vkWDlhdj.k ls izkIr djrs gSaA blds 
QyLo:Ik blds vkWDlkbM yxkrkj vf/kd ek=k esa fudyrs 
gSaA e`nk ds vUnj rFkk e`nk ds ckgj] dkcZu rRo esa gksus okys 
fofHkUu ifjorZuksa ds lkewfgd :i dks dkcZu pØ dgrs gSaA

dkcZu MkbZ vkWDlkbM dk eqDr gksuk 
(Release of CO ) :2

ikni vo'ks"kksa ds ;kSfxdksa ds foPNsnu ls dkcZu MkbZ 
vkWDlkbM fudyrh gSA bl xSl d¢ mRlZu dk e`nk ,d eq[; 
Lkzksr gS] gkykafd dkcZu MkbZ vkWDlkbM dh vYi ek=k tM+ksa 
}kjk Hkh fudyrh gSa rFkk o"kkZ ty }kjk Hkh e`nk esa yk;h tkrh 
gSA dkcZu MkbZ vkWDlkbM izpqj ek=k esa e`nk ls fudydj 
ok;qe.My esa fey tkrh gS] tgka iqu% ikS/kksa }kjk iz;ksx dj yh 
tkrh gSA bl izdkj ;g pØ iwjk gksrk gSA 

dkcZu MkbZ vkWDlkbM dh FkksM+h ek=k e`nk esa ikuh ls 
fØ;k djds dkcksZfud vEy rFkk dSfY'k;e] iksVsf'k;e rFkk 
vU; HkLeksa ds dkcksZusV rFkk ckbZdkcksZusV cukrh gSA ;s yo.k 
ty esa vklkuh ls foys; gksrs gSa rFkk ty fudkl }kjk u"V gks 
tkrs gSa ;k mPp ikS/kksa }kjk iz;ksx dj fy;k tkrk gSaA bl izdkj 
dkcZu dh vYi ek=k ikS/kksa ds vUnj izos'k dj tkrh gSA mPp 
ikS/kksa esa mifLFkr dkcZu dh vf/kdka'k ek=k izdk'k la'ys"k.k 
fØ;k }kjk ok;qe.My ls yh tkrh gSA 
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áwel (Humus) :

Ek`nk esa thoka'k inkFkZ ds foPNsnu ls xgjs Hkwjs ;k dkys 
jax dk dksykWbMh inkFkZ curk gS ftls áwel dgrs gSaA csdesu 
,oa czsMh ds vuqlkj áwel Hkwjs ;k xgjs jax ds vfØLVªyh; 
dksykWbMh inkFkksZa dk tfVy o jks/kd feJ.k gS tks fd ewy 
mŸkdksa ls :ikUrfjr ;k fofHkUu e`nk thoksa a 
}kjk la'ysf"kr gksrs gSaA bl izdkj áwel tfVy ;©fxd¨a dk 
feJ.k gSA 

áwel thoka'k inkFkksZa ds foPNsnu esa izfrjks/kh inkFkZ tSls 
fyfXuu] tfVy izksVhu] olk] rsy] ekse rFkk lw{e tho¨a d¢ 
mŸkdksa ls :ikUrfjr o la'ysf"kr gksdj áwel dk fuekZ.k djrs 
gSA

g~;wfed inkFkZ esa rhu izdkj ds va'k ik;s tkrs gSa& (i) 
QfYod vEy (ii) g~;wfed vEy rFkk (iii) g~;wfeuA QfYod 
vEy( ty] vEy rFkk {kkj esa vf/kd ?kqyu'khy gksrk gSA ;g 
ihys ls Hkwjs ihys jax dk inkFkZ gksrk gSA g~;wfed vEy dsoy 
{kkj esa ?kqyu'khy gksrk gS] tks fd xgjs Hkwjs ls dkys jax dk gksrk 
gS] g~;wfeu vEy v?kqyu'khy inkFkZ gSA 

áwel ds xq.k (Properties of Humus) :

¼v½  HkkSfrd xq.k (Physical roperties) :

 1- ;g xgjs Hkwjs jax dk tfVy inkFkZ gSA 

 2- ;g vfØLVªyh; rFkk dksykWbMh inkFkZ gSA

 3- áwel ij _.kkRed vkos'k gksrk gSA 

 4- ;g ty esa vfoys; jgrk gS ysfdu dksykWbMh foy;u 
cukrk gS] ijUrq eUn vEyksa ,oa {kkjksa esa foys; gksrk gSA

 5- blesa lq?kV~;rk rFkk llatu de gksrk gSA

 6- Tky /kkj.k {kerk vf/kd gksrh gSA 

 7- ;g vEyh; gksrk gSA

 8- blesa Qwyusa ,oa fldqM+us dk xq.k Hkh gksrk gSA

 9- ;g ty xzkgh gksrk gS] lar`Ir ok;qe.My ls 2&6 xq.kk 
vfèkd ty 'kksf"kr dj ysrk gSA  

¼c½  jklk;fud xq.k (Chemical Properties) :

 1- áwel esa dkcZu 55&60 izfr'kr] gkbMªkstu 4&5 
izfr'kr] vkWDlhtu 35&40 izfr'kr] u=tu 3&6 
izfr'kr rFkk QkWLQksjl] lYQj] yksgk bR;kfn dh 
ek=k,sa gksrh gSaA

 2- bldk dkcZu u=tu vuqikr yxHkx 10 % 1 gksrk gSA

 3- bldh v©lru /kuk;u fofue; {kerk 200 
¼100&300½ lsUVh eksy izfr fdxzk gksrh gSA 

 4- blesa izeq[kr;k dkcksZfDly] fQuksfyd rFkk buksfyd 
lewg ik;s tkrs gSaA

 5- bldh izfrjks/kd {kerk vf/kd gksrh gSA

 6- gkbMªkstu ijkDlkbZM }kjk áwel dk vkWDlhdj.k 
vklkuh ls gks tkrk gSA 

áwel dk fuekZ.k (Formation of Humus) :

áwel ,d tfVy inkFkksZa dk feJ.k gSA bldk fuekZ.k Hkh 
cgqr gh tfVy tSfod&jklk;fud izØeksa ls gksrk gSA ;g e`nk 
esa thoka'k inkFkZ ds cgqr vf/kd foPNsnu gksus ij curk gSA 
blds fuekZ.k dks fuEu Hkkxksa esa ckaVk x;k gSa &

1- fyXuksizksVhusV dk fuekZ.k& thoka'k inkFkksZa ds 
foPNsnu ls áwel cuus dh izfØ;k esa 'kdZjk,a] LVkpZ 
gsehlsY;wykst ,oa lsY;wykst ds foPNsnu gksus ls inkFkZ 
/khjs&/khjs de gks tkrs gSa rFkk fyfXuu ,oa rsy olk dh ek=k 
c<+ tkrh gSA ;s izfrjks/kh inkFkZ u=tu inkFkZ ds lkFk la;ksx 
djds fyXuksizhVsusV ;kSfxd dk fuekZ.k djrs gaSA 

2- jks/kh v.kq tho Ård dk fuekZ.k& 'kdZjk ,oa vU; 
ds foPNsnu dh izfØ;k esa ÅtkZ fudyrh gS vkSj veksfudy 
yo.k curs gSa mlls lw{e tho viuk v.kqtho Åfr cukrs gaSA 
dkcZfud inkFkZ ds foPNsnu ds nkSjku tho v.kq 
iksyh;wjksukbM~l uked ;kSfxd dk la'ys"k.k djrs gaSA ;s 
;kSfxd v.kq tho mŸkd ds lkFk fey tkrs gSaA bl dkj.k lw{e 
thoksa ds ejus ij budk foPNsnu cgqr de gksrk gS ,oa e`nk esa 
bdV~Bk gksrs jgrs gaSA 

3- izksVhu e`frdk la;kstu& Dys ,d vEyh; yo.k 
g¨rk gS v©j blesa vEyh; xq.k ik, tkrs gSaA ç¨Vhu esa {kkjh; 
xq.k Òh g¨rs gSa blfy, Dys esa ç¨Vhu dk vfèk'k¨"k.k g¨ ldrk 
gS] nwljs 'kCn¨a esa ç¨Vhu Dys la;¨tu g¨ tkrk gSA

var esa Åij crk, x, lÒh inkFk¨Za d¢ vUrZfeJ.k ls 
º;wel dk fuekZ.k g¨rk gS] blfy, ;g laÒo gS fd bu inkFk¨Za 
d¢ vuqlkj fofÒUu e`nkv¨a esa vyx&vyx çdkj dk º;wel 
ik;k tk ldrk gSA thok'e inkFkZ dk fuekZ.k fuEu fp= }kjk 
çnf'kZr fd;k tkrk gSA

thok'e inkFkZ ls º;wel dk fuekZ.k
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áwel dk laxBu (Composition of Humus) :

áwel ,d xgjs jax dk tfVy inkFkZ gSA e`nk esa lnSo 
ifjorZuh; gksrk gSA bldk yxHkx laxBu bl izdkj gS&

1- dkcksZgkbMªsV~l

 ¼i½ lSY;wykst & 5-12%

 ¼ii½ gsehlSY;wykst &3-5%

2- olk ,oa olh; ;kSfxd & 1-5%

3- fyfXuu & 35-55%

4- izksVhu & 30-35%

,d [kfut e`nk esa áwel dk rRoksa ds vk/kkj ij laxBu 
¼HkkjkRed n`f"V ls½ bl izdkj gS&

(i)  dkcZu  & 50%

(ii) vkWDlhtu & 35%

(iii) gkbMªkstu &  05%

(iv) ukbVªkstu &  05%

thoka'k inkFkZ dk e`nk xq.kksa ,oa moZjrk ij izHkko 
(Effect of Organic Matter on Soil Properties and 

Fertility) :

thoka'k inkFkZ e`nk ds HkkSfrd] jklk;fud ,oa tSfod 
xq.kksa dks izHkkfor djrs gSaA áwel thoka'k inkFkZ dk gh ,d Hkkx 
gSA blds fuEu izdkj ls e`nk ij izHkko iM+rs gaS &

1- e`nk lajpuk (Soil Structure)& thoka'k inkFkZ ds 
lM+us&xyus ij fpidus okys ladh.kZ inkFkZ izkIr gksrs gSa] tks 
e`nk d.kksa dks vkil esa cka/kdj nkusnkj lajpuk dk fuekZ.k 
djrs gSa] ftlls e`nk lajpuk esa lq/kkj gksrk gSA

2- ty /kkj.k {kerk (Water Holding 

Capacity)& e`nk thoka'k inkFkZ áwel dh ty /kkj.k {kerk 
vf/kd gksus ds dkj.k e`nk dh ty /kkj.k {kerk c<+ tkrh gSA 
;g ty lar`Ir okrkoj.k ls 80&90 izfr'kr ty lks[k ysrk 
gSA jsrhyh ,oa nkseV e`nkvksa esa thoka'k inkFkZ Mkyus ij mudh 
ty /kkj.k {kerk esa c<+ksrjh gksrh gSA 

3- ok;q lapkj (Aeration)& thoka'k inkFkZ ds e`nk esa 
Mkyus ls jU/kzkdk'k izfr'krrk esa c<+ksrjh gksrh gSA blls e`nk esa 
ok;q lapkj dh c<+ksŸkjh gksrh gSA  

4- e`nk rki (Soil Temperature)& e`nk esa thoka'k 
inkFkksZa ds foPNsnu ls e`nk xgjs jax dh gks tkrh gSA blls e`nk 
ds rkieku esa c<+ksrjh gksrh gSA blds vfrfjDr thoka'k inkFkZ 
e`nk dh lrg ij vkoj.k ds leku dk;Z djrs gS ftlls 

lfnZ;ksa esa e`nk dk rkieku c<+us ls ikS/kksa dh o`f) vPNh izdkj 
gksrh gSA

5- e`nk vijnu (Soil Erosion)& thoka'k inkFkZ dks 
e`nk esa Mkyus ls e`nk d.k ,d&nwljs ls ca/k tkrs gSa ftlds 
dkj.k e`nk vijnu de gksrk gSA e`nk lrg ls ty dk cgko 
e`nk d.kksa ds ca/kus ds dkj.k de gks tkrk gS ,oa e`nk dVko Hkh 
de gksrk gSA 

6- Hkw ifj"dj.k (Tillage)& thoka'k inkFkksZa ds e`nk esa 
feykus ls fpduh e`nkvksa esa Hkw ifj"dj.k fØ;k,a vklkuh ls gks 
tkrh gSA 

7- Okk"ihdj.k (Evaporation)& thoka'k inkFkZ e`nk 
dh lrg ij vkoj.k dk dk;Z djrs gSa] ftlls e`nk ls ty 
ok"ihdj.k de gksrk gS ,oa ueh cuh jgrh gS tks ikS/kksa dh o`f) 
ds fy, mi;ksxh gSA 

8- Lkq?kV~;rk rFkk llatu (Plasticity and 

Cohesion)& cyqbZ e`nk esa áwel ¼thoka'k inkFkZ½ dks feykus 
ij lq?kV~;rk rFkk llatu vkfn HkkSfrd xq.kksa esa c<+ksrjh gksrh 
gS tcfd fpduh e`nk esa feykus ij ;g buds xq.kksa dks de 
djrk gSA 

9- /kuk;u fofue; {kerk (Cation Exchange 

Capacity)& áwel dh /kuk;u fofue; {kerk ds vf/kd gksus 
ds dkj.k bldks e`nk esa feykus ls /kuk;u fofue; {kerk esa 

2+, 2+ + +
o`f) gksrh gSA áwel d.kksa ij Ca  Mg ,  K ,  Na   vkfn 

+
/kuk;u vo'kksf"kr gksrs gSA moZjdksa ls izkIr NH  dk Hkh 4

vf/k'kks"k.k áwel }kjk ds djus ds dkj.k fu{kkyu }kjk gkfu 
ugÈ gksrh gSA 

10- mHk; izR;kjks/ku {kerk (Buffering 

Capacity)& thoka'k inkFkZ e`nk dh izR;kjks/kd {kerk esa 
c<+ksrjh djrs gS] ftlls e`nk dk ih-,p- vpkud ifjofrZr ugha 
gksrk gSA 

11- iks"kd rRoksa dh ek=k (Amount of 

Nutrients)& e`nk esa thoka'k inkFkZ feykus ls ikS/kksa ds fy;s 
vko';d rRo u=tu] QkWLQksjl] iksVsf'k;e] lYQj vkfn dh 
ek=k c<+ tkrh gSA e`nk esa ;s iks"kd rRo thoka'k inkFkZ ds 
foPNsnu ls izkIr gksrs gaSA

12- yo.krk esa lq/kkj (Improvement in 

Salinity)& e`nk esa thoka'k inkFkZ dks feykus ls foPNsnu 
mijkUr dkcZfud vEyksa tSls flfVªd] C;wVkbfjd ,oa ,slhfVd 
vEyksa dk fuekZ.k gksrk gS ftlls e`nk yo.krk esa lq/kkj gksrk gSA 
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13- iks"kd rRoksa dh miyC/krk esa o`f) 

(Availability of Nutrients)& thoka'k inkFkZ ds foPNsnu 
ls e`nk esa dkcZfud vEy curs gSaA ;g vEy e`nk esa ik;s tkus 
okys vuqiyC/k iks"kd rRoksa ls fØ;k djds miyC/k :i esa 
ifjofrZr dj nsrs gaSA vfoys; ,Y;wfefu;e rFkk vk;ju 
QkLQsV ls fØ;k djds QkLQksjl dks foy; :i esa ifjofrZr 
dj nsrs gaSA 

14- tSfod izHkko (Biological Effect)& thoka'k 
inkFkZ e`nk thok.kqvksa dk Hkkstu gS ftlls thok.kqvksa dh 
fØ;k'khyrk esa c<+ksrjh gksrh gSA blls e`nk dh tSfod n'kk esa 
lq/kkj gksrk gSA thoka'k inkFkZ ds foPNsnu ds nkSjku 
veksuhdj.k] ukbVªhdj.k rFkk foukbVªhdj.k tSlh ykHkizn 
fØ;k gksrh gSaA rktk thoka'k inkFkZ d¢apqvksa] phafV;ksa vkfn dks 
[kk|ka'k iznku djrs gSaA ;s tUrq e`nk dks [kksndj jU/kz;qDr 
cukrs gaS ftlls ok;q lapkj rFkk ty fudkl esa c<+ksrjh gksrh 
gSA e`nk esa mifLFkr thok.kqvksa gsrq thoka'k inkFkZ muds Hkkstu 
rFkk ÅtkZ dk egRoiw.kZ L=ksr gS ftlls thok.kqvksa dh 
fØ;k'khyrk esa o`f) gksrh gSA QyLo:i e`nk moZjrk esa c<+ksrjh 
gksrh gSA 

15- ikS/kksa dh o`f) ij izHkko (Effect on Plant 

Growth)& áwel esa o`f) dkjd gkeksZUl tSls b.Mksy 
,flfVd ,flM] b.Mksy izksfivksfud vEy ik;s tkrs gSA bu 
gkeksZUl ls ikS/kksa dh o`f) gksrh gSA 

blds vfrfjDRk thoka'k inkFkZ ds e`nk esa dqN gkfudkjd 
izHkko Mkyrs gSa] tks fuEu gS&

(i) thoka'k inkFkZ jksx iSnk djus okys thoksa dh ÅtkZ ,oa 
Hkkstu Lkzksr gS] tks fd mudksa e`nk esa yEcs le; rd 
thfor j[krk gSA 

(ii) e`nk esa vR;f/kd thoka'k inkFkZ feJ.k dh leL;k 
mRiUu djrk gS ftlls ikS/kjksi.k esa leL;k gksrh gSA 

(iii) fofHkUu thoka'k inkFkZ e`nk esa foPNsnu ds nkSjku 
QkbVksVkWfDlUl dk fuekZ.k djrs gSa tks ikS/kksa ds fy, 
gkfudkjd gSA  

dkcZu % u=tu vuqikr (C: N Ratio) :

e`nk thoka'k inkFkZ rFkk e`nk esa mifLFkr u=tu dh 
ek=k esa vf/kd laca/k jgrk gSA dkcZu ÅtkZ iznku djus dk 
dk;Z djrk tcfd u=tu ,d eq[; ikni iks"kd rRo gSA e`nk 
esa izkIr dkcZu dh dqy ek=k dk ,oa u=tu dh dqy ek=k dk 
vuqikr dkcZu % u=tu vuqikr dgykrk gS&

;g vuqikr e`nk esa u=tu] dqy thoka'k inkFkZ ,oa 
mldh foPNsnu dh nj dks fu;fU=r j[krk gSA dkcZu u=tu 
vuqikr dkQh ifjorZu'khy gSA d`f"k ;ksX; Hkwfe esa bldh 
ifjlhek 8%1 ls 15%1 rd gksrs gSa rFkk vkSlr 10 vkSj 12%1 gSA 
dkcZu u=tu vuqikr tyok;q  dkjd tSls o"kkZ ,oa rki ls 
izHkkfor gksrs gSaA lkekU;r;k ;g vuqikr 'kq"d {ks=ksa dh e`nkvksa 
esa vknzZ {ks=ksa dh e`nkvksa ls de gksrk gSA 

Qyhnkj ikS/kksa rFkk xkscj dh [kkn esa dkcZu u=tu 
vuqikr 20%1 ls 30%1 rd gksrk gSA dqN Qly vo'ks"k ¼Hkwlk½ esa 
;g 100%1 rd gksrk gSA lw{e thok.kqvksa dk dkcZu u=tu 
vuqikr 4%1 ls 9%1 rd gksrk gSA cSDVhfj;k ds mŸkdksa esa ;g 
vuqikr 5%1 rFkk QatkbZ ds mŸkdksa esa bldk vuqikr 10%1 gksrk 
gS D;ksafd cSDVhfj;k ds mŸkdksa dh ek=k QatkbZ ds mŸkdksa ls 
T;knk gksrh gSA e`nk º;wel esa dkcZu ukbVª¨tu vuqikr 10%1 
g¨rk gSA

e`nk esa feyk;s x;s thoka'k ¼dkcZfud½ inkFkZ vo'ks"kksa dk 
dkcZu u=tu vuqikr foLr`r gksrk gSA blds e`nk esa feykus 
ij dkcZu Lkzksr dks ÅtkZ ds :i esa xzg.k djus okys ifjiksf"kr 
thoksa dh la[;k esa rhozrk ls o`f) gksrh gSA bu lw{e thoksa dh 
fØ;k ls e`nk esa vf/kdka'k thoka'k inkFkZ dkcZu MkbZ vkWDlkbM 
rFkk ÅtkZ esa 'kh?kzrk ls foPNsfnr gkus yxrs gS ftlls thoka'k 
inkFkZ dh ek=k 'kh?kz de gks tkrh gSA 

lw{e thoksa dks bl n'kk esa u;s mŸkdksa ds fuekZ.k gsrq 
u=tu dh vko';drk iM+rh gSA bl izdkj izksVhu fyfXuu ds 
lkFk feydj tfVy inkFkZ cuk ysrs gSA QyLo:i dkcZu 
u=tu vuqikr ladqfpr gks tkrk gSA dkcZu u=tu vuqikr ds 
ladqfpr gksus ls dkcZu dh ek=k ?kV tkrh gS ftlds dkj.k 
ifjiksf"kr thoksa dh lfØ;rk de gks tkrh gSA bl dkj.k 
u=tu dh ekax de gks tkrh gSA bl voLFkk esa ukbVªhdj.k 
dh fØ;k iqu% gksus yxrh gSA

dkcZu % u=tu vuqikr dk egRo 
(Importance of C:N Ratio) %

e`nk esa  dkcZu u=tu vuqikr dk egRo nks dkj.kksa ls 
izeq[k gS& 

(i)  foLr`r vuqikr dk thoka'k inkFkZ ds e`nk esa feykus ij 
lw{e thoksa rFkk mPp ikS/kksa ds chp izfrLi/kkZ j[krh gSA 
foLr`r dkcZu u=tu vuqikr okys thoka'k inkFkZ dks 
e`nk esa feykus lw{e thoksa dh lfØ;rk c<+ tkrh gS 
ftlds dkj.k foPNsnu vf/kd gksrk gSA bl izfØ;k ds 
nkSjku ukbZVªsV] u=tu e`nk esa de gks tkrh gSA blds 
dkj.k u=tu ikS/kksa dks izkIr ugha gksrh gSA foPNsnu dkcZu u=tu vuqikr =    e`nk esa izkIr dkcZu dh dqy ek=k

e`nk esa izkIr dqy u=tu dh ek=k
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izfØ;k ds dqN le; mijkUr dkcZu u=tu vuqikr 
ladqfpr gksus yxrk gS ftlls dkcZu dh ek=k ?kV tkrh 
gSA QyLo:Ik ijiksf"kr thoksa dh lfØ;rk de gks tkrh 
gSA bl dkj.k ukbVªkstu dh ekax de gks tkrh gSA 
ukbVªsV] u=tu ikS/kksa dks izkIr gks tkrh gSA 

(ii)  dkcZu u=tu vuqikr e`nk esa fLFkj jgrk gSA bldk 
fLFkj jguk lk/kkj.kr% e`nk u=tu Lrj ij fuHkZj djrk 
gS] vr% dkcZu u=tu vuqikr dh izk;ksfxd mi;ksfxrk 
ikS/kksa ,oa e`nk esa u=tu dh miyC/krk ds fy, gSA 

e`nk esa ukbVª¨tu pØ d¢ egRoiw.kZ tSfod çØe 
¼Important Biological Process of Nitrogen Cycle Soil½&

e`nk esa lnSo gh ukbVª¨tu dh vfèkd ek=k dk vUrZxzg.k 
rFkk vusd¨a :ikUrj.k ¼Complex transformation½ fØ;kv¨a 
d¢ lkFk fujUrj pyrk jgrk gSA bl çdkj d¢ fujUrj pyus 
okys Ñfed ifjorZu¨a d¢ ifj.kkeLo:i e`nk esa ukbVª¨tu dk 
ykÒ rFkk âkl g¨rk jgrk gSA bl çdkj ls g¨us okys 
ukbVª¨tu d¢ la;qDr ifjorZu d¨ ukbVª¨tu pØ dgrs gSaA 
¼fp=½

e`nk esa ukbVª¨tu pØ d¢ fofÒUu çØe

¼1½ fLFkjhdj.k ¼Immobilization½& e`nk esa 
ukbVª¨tu dk vfèkdka'k Òkx dkcZfud :Ik esa g¨rk gS t¨ mPp 
i©èk¨a d¨ vçkIr g¨rk gSA og çØe ftld¢ }kjk ukbVª¨tu 
dkcZfud :Ik esa ifjofrZr g¨rh gS] fLFkjhdj.k dgykrh gSA

¼2½ [kfutu ¼Mineralization½& [kfutu og çØe 
gS ftlesa dkcZfud ukbVª¨tu dk vfèkd xfr'khy ¼mobile½ 
vdkcZfud :Ik ¼ve¨fu;e ,oa ukbVªsV½ esa :ikUrj.k g¨rk gSA 

[kfutu d¢ QyLo:Ik dkcZfud ukbVª¨tu èkhjs&èkhjs 
ve¨fu;e v©j ukbVªsV ukbVª¨tu d¢ :Ik esa ifjofrZr g¨rh gSA 
[kfutu esa vehuhdj.k] ve¨uhdj.k rFkk ukbVªhdj.k çØe 
lfEefyr gSA

¼i½ vehuhdj.k ¼Amminization½& og çØe ftlesa 
ç¨VhUl ,oa vU; ladh.kZ ukbVª¨tu ;qDr dkcZfud ;©fxd 

dkcZfud
N :i

vdkcZfud
N :i{ {{ {[kfutu

fLFkjhdj.k

,Utkbfed
dkcZfud ukbVª¨tu                   ç¨fV;¨ll 

  ty fo'ys"k.k¼ç¨Vhu :Ik esa½

isIV¨Ul      ,ehu¨ ;©fxd      ukbVªkbV      ukbVªsV



,UtkbEl dh fØ;k d¢ QyLo:Ik ,ehu¨ vEy¨a esa ifjf.kr g¨ 
tkrs gSa] vehuhdj.k dgykrh gSA

vehuhdj.k fØ;k esa ifji¨f"kr e`nk lw{etho Òkx ysrs 
gSaA bu tho¨a ls la'ysf"kr ckº; d¨f'kdk ç¨Vhu] viÄVd 
,atkbEl ç¨Vhu rFkk ukbVª¨tu ;qDr dkcZfud ;©fxd¨a d¨ 
,sehu¨ vEy esa ifjf.kr dj nsrs gSaA ftls fuEu çdkj ls 
çnf'kZr dj ldrs gSa&

bl çØe esa çkIr ÅtkZ lw{e tho¨a }kjk mi;¨x dj yh 
tkrh gSA

vehuhdj.k esa çkIr ÅtkZ ,ehu¨ ;©fxd¨a dk mi;¨x n¨ 
çdkj ls g¨rk gS % ¼1½ e`nk esa mifLFkr tho¨a ,oa lw{e tho¨a d¢ 
d¨'kh; inkFkksZa d¢ la'ys"k.k esa rFkk ¼2½ lw{e tho¨a dh çfrfØ;k 
ls ,ehu¨ ;©fxd¨a dk ljy vdkcZfud ;©fxd¨a esa ifjorZu g¨ 
tkrk gSA

ve¨uhdj.k ¼Ammonification½

foPNsnu n'kkv¨a ,oa lw{e tho¨a d¢ LoÒko d¢ vkèkkj ij 
,ehu¨ ;©fxd¨a dqN fo'ks"k latkr ;©fxd¨a esa voÑr g¨dj 
vUr esa ve¨fu;k cukrs gSA ;g ifjorZu ,ehMsl ¼amidases½ 
rFkk fM,ehusl ,Utkbe }kjk g¨rk gSA

vr% og fØ;k ftlesa ,ehu¨ ;©fxd e`nk lw{e tho¨a dh 
fØ;k d¢ QyLo:Ik ve¨fu;k rFkk ve¨fu;e ;©fxd¨a esa 
ifjofrZr g¨ tkrs gSa] ve¨uhdj.k dgykrh gSA

vehuhdj.k fØ;k esa layXu lw{e tho gh ve¨uhdj.k 
fØ;k d¨ lEiUu djrs gSA bl fØ;k d¨ fuEu çdkj çnf'kZr 
dj ldrs gSaA

                        Enzymic

R  -  NH  + HOH                R - OH + NH  + Energy2 3

                               Hydrolysis
    Amino combination

ve¨uhdj.k fØ;k esa mRiUu ve¨fu;k e`nk dh CO  ls 2

la;qDr g¨dj ve¨fu;e dkc¨ZusV rFkk ckbdc¨saV cukrh gSA bu 
;©fxd¨a d¢ foy;u ls ve¨fu;e vk;Ul çkIr g¨rs gSaaA

--2NH  + H CO  ® (NH )  CO  ® 2NH  + CO3 2 3 4 2 3 4 3

ukbVªhdj.k ¼Nitrification½&

ukbVªhdj.k og çØe gS ftlls e`nk esa mifLFkr 
ve¨fu;e ukbVª¨tu ukbVªsV esa ifjf.kr g¨ tkrh gSA ;g ,d 
ok;qthoh çØe gS rFkk Loi¨f"kr cSDVhfj;k }kjk lEiUu g¨rh 

gSA ukbVªhdj.k esa Òkx ysus okys cSDVhfj;k d¨ n¨ ox¨Za esa ck¡Vrs 
gSa % ¼1½ os cSDVhfj;k t¨ viuh d¨"kk la'ys"k.k d¢ fy, NH  d¢ 4

d¢ vkWDlhdj.k ls ÅtkZ çkIr djrs gSaA ¼2½ nwljs çdkj d¢ 
cSDVhfj;k ukbVªkbV d¢ vkWDlhdj.k ls ÅtkZ çkIr djrs gSaA 

igys oxZ dk cSDVhfj;k NH  d¨ ukbVªkbV esa cnyrs gSaA 4

ukbVªkbV dk mRiknu ukbVª¨l¨e¨ukl }kjk g¨rk gSA nwljs oxZ 
d¢ cSDVhfj;k ftud¢ }kjk ukbVªsV dk mRiknu g¨rk gSA 

- -ukbVª¨csDVj gSA NO  ;k NO  esa ifjorZu NH  d¢ NO  ls 2 3 3 2

ifjorZu dh vis{kk rst g¨rk gSA ;g okaNuh; Òh gS D;¨afd 
NO dk lap; i©èk¨a d¢fy, oSfèkd g¨rk gSA ukbVª¨l¨e¨ukl 2 

35&40 e¨y ve¨fu;k vkWDlhÑr djrk gS v©j ukbVª¨csDVj 
70&100 e¨y ukbVªkbV vkWDlhÑr djrk gSA ;s jklk;fud 
ifjorZu fuEu çdkj g¨rs gSa&

            Nitrosomonas

(i)  2NH  + 3O                     2HNO  + 2H O + 79 Calories2 2 2 2

                  Nitrobacter

(ii)  2NHO  + O                         2HNO  + 43 Calories2 2 3

foukbVªhdj.k ¼Denitrification½& 

bl çØe esa e`nk ukbVªsV dk ukbVª¨tu xSl rFkk@;k 
ukbVªl vkWDlkbM esa ifjorZu g¨rk gSA ;g çØe vusd 
thok.kqv¨a dh çfrfØ;k d¢ lQyLo:Ik g¨rk gSA 

^ukbVªsV vodj.k rFkk ukbVªsV Lokaxhdj.k dh vusd 
çØe¨a }kjk e`nk ls ukbVªsV dk yqIr g¨uk çk;% foukbVªhdj.k 
dgykrk gSA* vr% foukbVªhdj.k dk vfÒçk;% ml çØe ls gS 
ftlesa e`nk d¢ ukbVªsV dk ok;qe.Myh; ukbVª¨tu rFkk 
ukbVª¨tu vkWDlkbM esa iw.kZ vodj.k g¨rk gS] tcfd vU; 
çØes ftuesa ukbVª¨tu dk y¨iu ¼disapearance½ g¨rk gS] 
ukbVªsV vodj.k rFkk ukbVªsV Lokaxhdj.k dgykrh gSA bl 
çØe esa cSDVhfj;e] fMukbVªhfQdkUl] L;wM¨e¨ukl] 
ekbØ¨d¨dl rFkk cslyl cSDVhfj;k Òkx ysrs gSaA

Ek`nk esa ik;s tkus okys lw{e tho ¼Soil Micro 

Organism½&

Òwfe e`r inkFk¨Za dk d¢oy tM+ iqat ugÈ gSA blesa vusd 
çdkj d¢ tho fuokl djrs gSa ftuesa ls vfèkdka'k d¨ uaxh vk¡[k 
ls ns[kk Òh ugÈ tk ldrk gSA blfy, bUgsa lw{e tho ¼Micro 

Organism½ dgk x;k gSA bu lw{e tho¨a esa ls vfèkdka'k Ñ"kd 
d¢ fy, fe= :Ik esa dk;Z djus esa fujUrj layXu jgrs gSaA 

+ CO  + E + vU; ;©fxd2

ç¨Vhu ,oa vU;
   Enzymic

ladh.kZ ukbVª¨tu ;qDr                   ladh.kZ ,ehu¨ ;©fxd 
   digestiondkcZfud ;©fxd
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ysfdu dqN ,sls Òh tho gS ftud¢ dkj.k Qly¨a esa vusd j¨x 
yxrs gSa v©j t¨ Ñf"k d¢ fy, vfÒ'kki gSaA bu lw{e tho¨a d¨ 
ik¡p ox¨Za esa ck¡Vk x;k gS&

1- thok.kq ¼Bacteria½& e`nk esa lw{e tho¨a esa 90 
çfr'kr thok.kq gSaA Åijh lrg dh mitkÅ feV~Vh esa r¨ çfr 
xzke 10 dj¨M+ thok.kq rd g¨ ldrs gSaA ;s ,d&d¨f'kdh; 
lw{e tho gSa v©j buesa i.kZgfjr ugÈ g¨rkA bu thok.kqv¨a dh 
lw{erk dk bl ckr ls vuqeku yxk;k tk ldrk gS fd buesa 
ls 'kk;n gh d¨Ã thok.kq 1@250 feyhehVj ls vfèkd yEck 
g¨A ;s yEcs g¨dj n¨ VqdM+¨a esa c¡V tkrs gSaA budh o`f) dk <ax 
vk'p;Ztud :Ik ls rsth ls pyrk gS v©j bl fofèk }kjk dqN 
gh le; esa ,d ls vusd g¨us dh {kerk j[krs gSaA budk Òwfe 
dh moZjrk ¼Soil fertility½ cuk;s j[kus esa Òkjh gkFk gSA ;s 
thok.kq tSo&inkFkZ dh ukbVª¨tu d¨ ukbVªsV d¢ :i esa cnyus 
rFkk ok;qe.My dh ukbVª¨tu dk Òwfe esa ;©fxdhdj.k djus 
dk egku~ dk;Z djrs gSa ijUrq dqN thok.kq i©èk¨a esa fo'ks"k j¨x Òh 
iSnk djrs gSaA

2- ,sfDVu¨ekbflVht ¼Actinomycetes½& e`nk lw{e 
tho¨a esa yxÒx 9 çfr'kr ,sfDVu¨ekbflVht gSaA vkdkj esa ;s 
thok.kqv¨a d¢ gh leku g¨rs gSa v©j ,d&d¨'kh; gSa ;|fi bud¢ 
fodkl d¢ fy, Òh ue v©j ok;q&;qDr ¼Well aerated½ Òwfe 
lo¨ZRre jgrh gS] ysfdu ;s vis{kkÑr 'kq"d Òwfe v©j fupyh 
rg¨a esa Òyh çdkj iuirs gSaA xzh"e _rq esa tc Òwfe èkwi ls Òyh 
çdkj ri ysrh gS mld¢ ckn igyh o"kkZ g¨us ij ml Òwfe ls 
l©aèkh&l©aèkh lqxUèk vkrh gSaA ;g lqxUèk ,sfDVu¨ekbflVht d¢ 
iq#"kkFkZ dk gh Qy gSA ;s tho Òwfe ls tSo inkFk¨Za dk foy;u 
dj muesa i©èk¨a d¢ fofÒUu i¨"kd rRo¨a d¨ foeqDr ¼Liberate½ 
djrs gSaA bld¢ vfrfjDr ,sfDVu¨ekbflVht fofÒUu ;©fxd¨a 
d¨ ljy :Ik esa cny dj i©èk¨a d¢ fy, mi;¨xh cukrs gSaA

3- dod ¼Fungi½& t¨ Òwfe dqN&dqN vEyh; g¨rh gS 
v©j ftlesa tSo inkFkZ dh vfèkdrk g¨rh gS mlesa dod 
vfèkdrk ls ik;s tkrs gSaA ;g cgqd¨'kh; ¼Multicellular½ tho 
gSa ysfdu buesa Òh i.kZgfjr ugÈ ik;k tkrkA ;s viuh 'kfDr 
dkcZu v©j tSo inkFkZ ls xzg.k djrs gSaA E;wdj] iSuhlhfy;e] 
¶;wtsfj;e bR;kfn fofÒUu QQwanh rFkk [kehj ,oa dod blh 
oxZ esa lfEefyr gSaA

tSo inkFk¨Za dh lM+ko fØ;k esa dod dk cM+k lg;¨ gSA 
º;wel cukus esa dod thok.kqv¨a ls vfèkd egRo j[krs gSaA 
ysfdu ;s ve¨fu;e ;©fxd¨a d¨ ukbVªsV esa cnyus dh {kerk 
ugÈ j[krs] ;s ok;qe.My dh ukbVª¨tu dk Òwfe esa 
;©fxdhdj.k dj ldrs gSaA ;s tho cgqr eghu èkkxs tSlk 

vkdkj mRiUu djrs gSa ftUgsa ekblhfy;k dgrs gSaA dqN dod 
i©èk¨a esa fo'ks"k j¨x Òh mRiUu djrs gSaA

4- 'kSoky ¼Algae½& bl oxZ esa vfrlw{e ls ysdj 
dqN&dqN cM+s i©èks lfEefyr gSa ftuesa i.kZgfjr ik;k tkrk gSA 
vfèkd ue LFkku¨a esa 'kSoky vfèkdrk ls ik;s tkrs gSaA dqN 
'kSoky dk fo'ks"k egRo thok.kqv¨a d¨ mud¢ fuEufyf[kr dk;¨Za 
d¢ lEiknu esa lgk;rk igqapkuk gS&

¼v½ i©èk¨a d¢ Ård¨a dk viÄVu ¼Decomposition of plant 

        tissues½

¼c½  i¨"kd rRo¨a dk foeqfDrdj.k ¼Liberation of nutrients½

¼l½  º;wel dk la'ys"k.k ¼Synthesis of humus½

5- ç¨V¨t¨vk ¼Protozoa½& ;s ,d&d¨'kh; tho gSa 
t¨ cSDVhfj;k dh vis{kk cM+s g¨rs gSaA bud¢ thou d¢ fy, ok;q 
v©j Ò¨tu vko';d gS vr% ;s Òwfe dh Åijh lrg esa gh ik;s 
tkrs gSaA [kkn dh foÄVu fØ;k esa bl oxZ d¢ tho¨a dk cM+k 
lg;¨x gSA

e`nk thok.kqv¨a d¢ dk;Z ¼Functions of Soil Bacteria½&

e`nk thok.kqv¨a d¢ eq[; dk;Z fuEufyf[kr gS&

1- ukbVªhdj.k ¼Nitrification½

2- ukbVª¨tu ;©fxdhdj.k ¼Nitrogen fixation½

3- Òwfe d¢ vdkcZfud ÄVd¨a dk ifjorZu ¼Change in the 

Inorganic constituents½

4- Dkc¨ZgkbMªsV dk foÒatu vFkok tSo&æO; dk [kfut esa 
ifjorZu ¼Breaking down of carbohydrates of 

Mineralisation of organic matter½

5- foukbVªhdj.k ¼Denitrification½

ukbVª¨tu fLFkjhdj.k ¼Nitrogen Fixation½&

ok;qe.My esa ukbVª¨tu dh ek=k vk;ru vkèkkj ij 
yxÒx 78 çfr'kr rFkk ÒkjkRed vkèkkj ij yxÒx 75 
çfr'kr g¨rh gSA ok;qe.My dh ukbVª¨tu d¨ thok.kqv¨a }kjk 
xzg.k dj Òwfe ;k i©èk¨a d¨ miyCèk djkuk ukbVª¨tu 
fLFkjhdj.k dgykrk gSA 

ukbVª¨tu fLFkjhdj.k n¨ çdkj ls g¨rk gS rFkk blesa n¨ 
çdkj d¢ thok.kq layXu jgrs gSa& ¼1½ lgthoh ukbVª¨tu 
fLFkjhdj.k ¼Symbiotic Nitrogen Fixation½ ¼2½ vlgthoh 
ukbVª¨tu fLFkjhdj.k ¼Non-symbiotic Nitrogen Fixation½

¼1½ lgthoh ukbVª¨tu fLFkjhdj.k ¼Symbiotic 

Nitrogen Fixation½& vfèkdka'k Qyhnkj i©èk¨a esa luÃ] <Spk] 
cjlhe] eVj] ew¡x] puk] vjgj vkfn dh tM+¨a esa vusd 
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N¨Vh&N¨Vh xzfUFk;k¡ g¨rh gSA bu xzfUFk;¨a esa ok;qe.My ls e`nk 
esa ukbVª¨tu fLFkj djus okys cSDVhfj;k fuokl djrs gSaA 
cSDVhfj;k nyguh i©èk¨a ls ÅtkZ dh vko';drk d¢ fy, 
dkc¨ZgkbMªsV~l ysrs gSa rFkk i©èk¨a d¨ ukbVª¨tu nsrs gSa] bl 
çdkj ijLij ;s ,d&nwljs d¨ ykÒ igqapkrs gS blfy, 
cSDVhfj;k v©j nyguh i©èk¨a d¢ lEcUèk d¨ lgthou 
¼Symbiosis½ dgrs gSa rFkk bl çfØ;k esa Òkx ysus okys tho¨a 
d¨ lgthoh ¼Symbionts½ dgrs gSaA lgthoh thok.kq 
jkbt¨fc;e çtkfr l s lEcfUèkr g S v©j ; s nyguh i©èk¨ a d ¢
lgthou e as ok;eq .Myh; ukbVª̈ tu dk ;©fxdhdj.k djr s gAaS

xzfUFk dk fuekZ.k ¼Nodule formation½& ukbVª¨tu 
fLFkjd cSDVhfj;k tM+¨a esa ços'k djd¢ laØe.k ufydk cukrs 
gSaA ;g laØe.k ufydk lEiw.kZ ewy j¨e esa QSydj ewyd o 
dkVsaDl rd igqap tkrh gSA cSDVhfj;k dkVsaDl d¢ foÒktu d¨ 
ç¨Rlkfgr djrs gSa] bl çdkj tM+¨a esa xzfUFk cu tkrh gSA ikni 
o`f) dh çkfjEÒd voLFkk esa cSDVhfj;k tM+¨a ij laØe.k djrs 
gSaA çkjfEÒd voLFkk esa cSDVhfj;k i©èk¨a d¢ Åij fuÒZj djrs gSa 
rFkk ckn esa i©èk¨a d¨ ukbVª¨tu nsdj ykÒ igqapkrs gSaA bl 
çdkj xzfUFk;¨a esa mifLFkr cSDVhfj;k dk fodkl ,oa ukbVª¨tu 
fLFkjhdj.k dk dk;Z çkjEÒ g¨ tkrk gSA

lgthoh ukbVª¨tu fLFkjhdj.k cSDVhfj;k 
¼Symbiotic Nitrogen Fixing Bacteria½& xzfUFk;¨a esa 
ukbVª¨tu fLFkj djus okys cSDVhfj;k dh jkbt¨fc;e tkfr esa 
oxhÑr djrs gSaA çk;% jkbt¨fc;e dh dqN tkfr;k¡ dqN 
fuf'pr i©èk¨a dh tM+¨a ij xzfUFk;k¡ cukrh gSA lkekU;r% bu 
cSDVhfj;k d¨ i¨f"kr i©èk¨a d¢ vuqlkj fÒUu&fÒUu tkfr;¨a esa 
fuEu rkfydk d¢ vuqlkj oxÊÑr djrs gSa&

tkfr;¨a d¢ uke   oxZ d¢ uke    Qlysa

oxZ 1 jk- esyhy¨Vh fjtdk oxZ fjtdk] LohVDy¨oj

oxZ 2 jk- VªkbQ¨yh frifr;k oxZ Dy¨oj

oxZ3 jk-ysxwfeu¨lsje eVj oxZ m|ku eVj] [ksr 
  eVj] LohV ih] 
  elwj

oxZ 4 jk- Qftv¨yh Q¢ftv¨yl  xkMZu chu v©j 
 oxZ e¨B

oxZ 5 jk- tsi¨uhde l¨;kchu oxZ l¨;kchu

oxZ 6 jk- ywfiuh yqfiu oxZ okf"kZd ,oa
  cgqokf"kZd ywfiu

oxZ 7 jk-  y¨fc;k oxZ y¨fc;k] yhek chu 
¼vukfer tkfr;k¡½  v©j ew¡xQyh

¼2½ vlgthoh ukbVª¨tu fLFkjhdj.k ¼Non-symbiotic 

Nitrogen Fixation½&

vlgthoh thok.kq ¼Non-symbiotic or free-living 

bacteria½ ok;qe.My dh ukbVª¨tu d¨ fcuk fdlh i©èks dh 
lgk;rk ls e`nk esa LFkkfir djrs gSaA vlgthoh ukbVª¨tu 
fLFkjhdj.k vukt okyh Qly¨a] tSls&xsgw¡] t©] Tokj] cktjk] 
eDdk vkfn esa eqDrthoh thok.kq }kjk g¨rk gSA ;s thok.kq n¨ 
çdkj d¢ g¨rs gSa&

1- okrthoh thok.kq ¼Aerobic Bacteria½& ;s 
thok.kq ,t¨V¨cSDVj çtkfr d¢ gSa v©j lkèkkj.kr;k Òwfe esa 
cgqrk;r ls ik;s tkrs gSaA ;s thok.kq ok;qe.My dh ukbVª¨tu 
d¨ ysdj vius 'kjhj d¨ iq"V djrs gSa v©j ejus d¢ mijkUr bu 
thok.kqv¨a }kjk ,df=r ukbVª¨tu Òwfe esa i©èk¨a d¢ mi;¨x d¢ 
fy, miyCèk g¨ tkrs gSaA 

bu thok.kqv¨a d¢ Òwfe esa lqpk# :is.k fØ;k'khy cus 
jgus d¢ fy, mlesa dkc¨ZgkbMªsV] QkWLQ¢V] pwuk] ueh v©j ok;q 
i;kZIr ek=k esa miyCèk g¨uh pkfg,A bl oxZ esa ,t¨V¨cSDVj 
rFkk fotsfjafd;k çeq[k gSa

,t¨V¨cSDVj oxZ esa ik¡p çtkfr;k¡ g¨rh gSa& 

¼1½ ,t¨V¨cSDVj Ø¨d¨de ¼2½ ,t¨V¨cSDVj fotsfjadh] 
¼3½ ,t¨V¨cSDVj fousys.Mh ¼4½ ,t¨V¨cSDVj ,tYl 
¼5½ ,t¨V¨cSDVj b.MhdeA

2- vokrthoh thok.kq ¼Anaerobic Bacteria½& ;s 
thok.kq ok;q dh vuqifLFkfr esa Òwfe esa ukbVª¨tu ;©fxdhdj.k 
djrs gSaA ;s thok.kq la[;k esa ,t¨V¨cSDVj ls vfèkd g¨rs gSaA 
vEyh; Òwfe v©j ikuh fudkl d¢ çcaèk dk vÒko n¨ ,slh 
ifjfLFkfr;k¡ gSa tgk¡ ;s thok.kq cgqr ik;s tkrs gSaA 
Dy¨LVªhfM;e ikLpqfj,ue bl oxZ d¢ eq[; thok.kq gSa

egRoiw.kZ fcUnq
(i) lk/kkj.kr;k e`nk esa 0-1 ls 5 izfr'kr rd thoka'k inkFkZ 

ik;s tkrs gSaA 

(ii) e`nk esa thoka'k inkFkksZa ds eq[; Lkzksr ikni rFkk tUrq gSaA 

(iii) fyfXuu dk fopNsnu cgqr tfVy gS ,oa izksVhu ds lkFk 
feydj fyXuksizksVhusV dk fuekZ.k djrs gSaA

(iv) áwel xgjs Hkwjs ;k dkys jax dk tfVy ;kSfxdksa ls 
fufeZr vfØLVyh; inkFkZ gSA

(v) e`nk dk dkcZu u=tu vuqikr 10%1 ls 12%1 gksrk gSA
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vH;klkFkZ iz'u
oLrqfu"B iz'u&

1- [kfut inkFkZ esa thoka'k inkFkZ dh ek=k gksrh gS& 

 ¼v½ 0-5 ls 10%  ¼c½ 1 ls 5%        

 ¼l½ 0-1 ls 5%      ¼n½ 0-1 ls 0-5%           

2- Lkw{e thoksa ds 'kjhj dk dkcZu u=tu vuqikr gksrk gS&

 ¼v½ 4&9%1         ¼c½ 10&12%1        

 ¼l½ 20&100%1    ¼n½ buesa ls dksbZ ugha   

3- Ek`nk esa thoka'k inkFkZ ds izeq[k Lkzksr gS &

 ¼v½ dsoy ikS/ks   ¼c½ ikS/ks ,oa tUrq     

 ¼l½ dsoy tUrq   ¼n½ buesa ls dksbZ ugha   

4- foPNsnu ds fy, mi;qDr rkiØe gS&
0 0 ¼v½ 5  ls- ls de    ¼c½ 40  ls- ls de   

0 0
 ¼l½ 10&20  ls-     ¼n½ 30&40  ls-      

5- thoka'k inkFkZ ls e`nk dh /kuk;u {kerk &

 ¼v½ ?kVrh gS       ¼c½ c<+rh gS         

 ¼l½ vifjofrZr jgrh gS  ¼n½ buesa ls dksbZ ugha       

6- thoka'k inkFkZ ls e`nk dh mHk; izR;kjks/ku {kerk &

 ¼v½ c<+rh gS       ¼c½ ?kVrh gS          

 ¼l½ vizHkkfor      ¼n½ buesa ls dksbZ ugha 

7- ç¨V¨t¨vk g¨rs gSa&

 ¼v½ ljyre ,d d¨'kh; lw{e tUrq

 ¼c½ tfVy ,d d¨'kh; lw{e tUrq

 ¼l½ cgqd¨'kh; lw{e tUrq

 ¼n½ buesa ls d¨Ã ugÈ

8-  QUtkÃ d¢ fy, mi;qZDr ih&,p gS&

 ¼v½ 4&5  ¼c½ 6&8

 ¼l½ 7 & 7-5 ¼n½ buesa ls d¨Ã ugÈ

9- og çØe ftlls e`nk esa mifLFkr ve¨fu;e ukbVª¨tu 
ukbVªsV esa ifjf.kr g¨ tkrh gS] dgykrk gS&

 ¼v½ ukbVªhdj.k ¼c½ foukbVªhdj.k

 ¼l½ ve¨uhdj.k ¼n½ buesa ls d¨Ã ugÈ

10- ukbVªsV vodj.k rFkk ukbVªsV Lokaxhdj.k dh vusd 
çØe¨a }kjk e`nk ls ukbVªsV dk yqIr g¨uk çk;% dgykrk 
gS&

 ¼v½ foukbVªhdj.k ¼c½ ukbVªhdj.k

  ¼l½ ve¨uhdj.k ¼n½ ukbVª¨tu fLFkjhdj.k

11- ok;qe.Myh; ukbVª¨tu e`nk esa LFkk;h vdkcZfud ;k 
dkcZfud ukbVª¨tu ;©fxd¨a esa ifjorZu dgykrk gS&

  ¼v½ foukbVªhdj.k  ¼c½ ukbVªhdj.k

  ¼l½ ukbVª¨tu fLFkjhdj.k ¼n½ buesa ls d¨Ã ugÈ

vfry?kqŸkjkRed iz'u& 

1- e`nk esa thoka'k inkFkZ dh fdrus izfr'kr ek=k ikbZ tkrh 
gS \

2- e`nk esa dkcZu MkbZ vkWDlkbM dh fdrus izfr'kr ek=k 
ikbZ tkrh gS \

3- thoak'k inkFkZ esa fyfXuu dh fdrus izfr'kr ek=k ikbZ 
tkrh gS \

4- Xywdkst dk jklk;fud lw= fyf[k,A

5- Ikkni vo'ks"kksaa ds ;kSfxdksa ds foPNsnu ds nkSjku dkSulh 
xSl fudyrh gS \

6- Ek`nk dk vkSlr dkcZu % u=tu vuqikr fdruk gksrk gS\

7- Lkw{e thok.kqvksa dk dkcZu % u=tu vuqikr fdruk gksrk 
gS \

8- áwel dk laxBu fyf[k,A

y?kqŸkjkRed iz'u&

1- thoka'k inkFkZ ds izeq[k Lkzksr crkbZ;sA

2- dkcZu&u=tu vuqikr dk e`nk esa egRo crkbZ;sA

3- e`nk thoka'k inkFkZ dk laxBu fyf[k,A

4- áwel ds dksbZ pkj xq.kksa dks fyf[k,A

5- áwel dh ifjHkk"kk fyf[k,A

6- dkcZu u=tu vuqikr dks ifjHkkf"kr dhft,A

7- fyXuksizksVhusV dSls curk gSA

8- thoka'k inkFkZ dks ifjHkkf"kr dhft,A

9- cSDVhfj;k d¢ dk;Z fyf[k,A

10-  ukbVªhdj.k dh ifjÒk"kk nhft,A

11- ve¨uhdj.k çØe dh O;k[;k dhft,A

fucU/kkRed iz'u&

1- thoka'k inkFkZ ds fo?kVu dks izHkkfor djus okys dkjdksa 
dh foospuk dhft,A

2- thoka'k inkFkksZa dk e`nk xq.kksa rFkk moZjrk ij izHkko dk 
o.kZu dhft,A

3- áwel ds xq.kksa dh foospuk dhft,A
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4- dkcZu % u=tu pØ dk lfp= o.kZu dhft,A

5- lw{e tho¨a ij ,d fucUèk fy[ksA

6- e`nk esa ukbVª¨tu d¢ lw{ethoh  :ikUrj.k dk o.kZu 
dhft,A

7- lgthoh v©j vlgthoh ukbVª¨tu fLFkjhdj.k d¨ 
ifjÒkf"kr dhft,A jkbt¨fc;e çtkfr;¨a dh nyguh 
Qly¨a esa Òwfedk dk o.kZu dhft,A

8-  lgthfodk ¼Symbiosis½ D;k gS\ lgthoh cSDVhfj;k 
e`nk esa ukbVª¨tu dSls fLFkj djrh gS\

mRRkjekyk&

1- ¼l½     2-  ¼v½     3- ¼c½    

4- ¼n½    5- ¼c½    6 ¼v½ 7- ¼v½  8- ¼v½

9- ¼v½    10- ¼v½   11- ¼c½
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