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pyg;pdkufajrqDvTm

jrefrmEdkifiHü pkpkaygif;ajr{&d,m [ufwmoef;aygif; (67.67)? {utm;jzifh

(167) oef;&Sdonfhteuf pdkufysKd;Edkifaom {&d,mrSm [ufwmoef;aygif; (17.80)?
&mEIef;tm;jzifh (25 ) jzpfygonf/ ¤if;teuf pyg;pdkufEdkifaomajrrSm {uaygif;

(18 oef;) jzpfí pkpkaygif; ajr\ (10) &mEIef;cefYjzpfygonf/ jrefrmEdkifiHwGif

vuf&Sdajr{&d,m{uoef;aygif; (50)cefYudk pdkufysKd;a&;wGif tokH;csvsuf&Sd&m pyg;udk

aEG? rdk;pkpkaygif;{uoef; (20) cefY pdkufysKd;aejcif;jzpfygonf/

jrefrmEdkifiH&Sd ajrrsm;udk ½k&Sm;odyÜHynm&Sif (B.G Rozanov) ESifh ajr

tokH;csa&;XmecGJrS ajrqDvTmynm&Sifrsm;u trsKd;tpm; (24) rsKd; cGJjcm;xm;&m

pyg;pdkufysKd;aom ajrtrsKd;tpm;udk atmufygtwdkif; awGU&Sd&ygonf/

(1) Ekef;ajr(Alluvial Soil) ----(Fluvisol) ---  736000 [ufwm (1.1 &mEIef;)
(2) v,fajr(Gley Soil)      ---(Gleysol) --- 6105000 [ufwm ( 9 &mEIef;)

(3) pe,fajr(Compact Soil)---(Vertisol)-----  482000 [ufwm (0.70 &mEIef;)
    pkpkaygif;        -                 7323000  [ufwm (10.8 &mEIef;)
jzpfygonf/

,if;ajrtrsKd;tpm;rsm;tvdkuf ta&;BuD;aom vu©Pm&yfrsm;rSm

(1) Ekef;ajr --- F.A.O classification t& (Fluvisol) [k trnfowfrSwfxm;

aom Ekef;ajrrSmtrnfESifh avsmfnDpGmyif Ekef;yg0ifrI jrifhrm;ygonf/ ajrcsOfiefudef;

t& oifhwifhí tm[m&yg0ifrI <u,f0ygonf/ ¤if;udk jrpfurf;? acsmif;urf;ab;

wdkYwGif awGU&avh&SdjyD; jrpf0uRef;ay:a'orSm {&d,mtrsm;qkH; jzpfygonf/

(2) v,fajr ---- F.A.O classification  t& (Gleysol) [k trnfowfrSwf

xm;aom v,fajrrSm Sub Type  rsm;pGm yg0ifygonf/ wpfESpfvQif (6) vxuf

ydkrdka&&&Sdaom ajrudk ½k&Sm; tac:tm;jzifh Meadow Soil [kac:í pyg;pdkuf&ef

txl;oifhawmfaom ajrvnf; jzpfygonf/ txufjrefrmjynf&Sd v,fajrrsm;rSm

oraomcsOfiefudef;&Sdí ajrom;a&mif azsmhawmhygonf/ rdk;a&csdefrsm;onfh

awmifay:a'orsm;eSifh atmufjrefrmjynf&Sdv,fajrtrsm;pkrSm tenf;i,fcsOfaom

owåd&Sdí ta&mifrSm 0gndKa&mifjzpfygonf/ jrpfa&vTrf;rdk;rIcH&aom ajrrsm;rSm

Ekef;ajrap;? ajrap; orrsm;jzpfum oraom csOfiefudef;&Sdygonf/

(3) pe,fajr ---  F.A.O classification  t& (Vertisol)  [kac:aom pe,fajr

trsm;pkudk jrefrmjynftv,fydkif; ppfudkif;? rauG;? rEÅav;wdkif;wdkYwGifawGU&NyD;

pyg;pkdufajrqDvTm

123456
123456
123456
123456
123456
11

11

1



¤if;ajrtrsKd;tpm;rSm tylydkif;a'otwGuf ta&;ygaomajrtrsKd;tpm; jzpfygonf/

ajrap;yg0ifrIrsm;jym;ojzifh tpdk"gwfenf;yg;csdefwGif x,f? xGef0if&ef cufcJwwf

ygonf/ csOfiefudef;rSm (7 - 9) twGif;&Sdí (Strongly calcareous) trsKd;tpm;

jzpfygonf/ a&oGif;pyg;pdkufysKd;aom t"duajrtrsKd;tpm; jzpfygonf/

(4) ajreD-ajr0g -- F.A.O classification t& (Acrisol) [k trnfay;xm;aom

awmifay:a'o&Sd ajreD? ajr0gwdkYrSm tcsKdUa'oü rdk;a&udk trSDjyKum awmif,mpyg;

pdkufysKd;avh&Sdaomfvnf; {&d,m {uESifh txGufrSm odompGmenf;yg;avh &Sdygonf/

wpf{utxGufEIef; odk Yr[kwf pd kufysK d;ol\ t"du&nfrSef;csufwpf{utxGufEIef; odk Yr[kwf pd kufysK d;ol\ t"du&nfrSef;csuf

wpf{utxGufEIef; odk Yr[kwf pd kufysK d;ol\ t"du&nfrSef;csufwpf{utxGufEIef; odk Yr[kwf pd kufysK d;ol\ t"du&nfrSef;csuf

wpf{utxGufEIef; odk Yr[kwf pd kufysK d;ol\ t"du&nfrSef;csuf

rnfonfhajrü pdkufysKd;onfjzpfap pdkufysKd;ol\ t"du&nfrSef;csufrSmawmh

jrifhrm;aom txGufEIef; &vdkrIyifjzpfygonf/ þodkYaom txGufEIef;udk jyXmef;

xm;aom tcsuf (2) ckudk atmufygtwdkif; awGUEdkifygonf/

Y  =  f ( M+ E)
Y  =  txGufEIef;

M =  pDrHcefYcGJrI
E  =  ywf0ef;usif tajctae

odkYjzpf&m pyg;oD;ESHtwGufrl ,cifu usifhokH;cJhaom txGufwdk;enf;

(10) csufonf¤if;? vuf&SdaZmif;ay;usifhokH;aeaom txGufwdk;enf;pepf (14)

csufonf¤if;? pDrHcefYcGJrIenf;pepfrsm; (Management Factors) jzpfMuygonf/

¤if;tjyif tjcm;ta&;ygaom Component rSm ywf0ef;usif (Environment)
tajctaejzpfí ¤if;wGif a&ajr&moDOwk (rdk;a&csdef? tylcsdef)wdkY yg0ifum (Cli-
matic Condition) rSm vlwdkY zefwD;&ef xifoavmuf rvG,fulyg/ ,if;teuf

vlwdkY pDrHEdkifpGrf;onfrSm ajrqDvTmwpfckom jzpfygonf/ odkYjzpfí rdrdajrqDvTm

taMumif; rdrdodatmif BudK;pm;jcif;onf txGufwdk;jcif;\ tajccHjzpfygonf/

pyg;pkdufajrqDvTm
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I . 
ajrqDvTmtajccHoabmw&m;rsm;ajrqDvTmtajccHoabmw&m;rsm;

ajrqDvTmtajccHoabmw&m;rsm;ajrqDvTmtajccHoabmw&m;rsm;

ajrqDvTmtajccHoabmw&m;rsm;

ajrqDvTmqdkonfrSm oD;ESHyifrsm;&Sifoefaygufa&mufedkifaom? owåK"mwf?

opfaqG;"mwf? a&ayguf? avaygufwdkY tcsKd;nDzGJUpnf;xm;aom urÇmajrBuD;\

tay:,HqkH; tvTmyg;av;jzpfygonf/ wenf;tm;jzifh ajrqDvTmqdkonfrSm tcsdef

umvBumjrifhonfESifh trQywf0ef;usif&moDOwkaMumifh tqifhqifh toGifajymif;vJ

vmaom trdausmuf? owåK"gwfrsm;ESifh opfaqG;"gwfrsm; pkykHvmaom urÇmh

rsufESmjyiftay:,Hxkyif jzpfygonf/ tqdkyg ajrqDvTmonf (Soil forming
factors) ac: atmufygtcsufrsm;aMumifh jzpfay:vm&jcif; jzpfygonf/

u/u/

u/u/

u/

ajrqDvTmjzpfay:apaomtcsufrsm;ajrqDvTmjzpfay:apaomtcsufrsm;

ajrqDvTmjzpfay:apaomtcsufrsm;ajrqDvTmjzpfay:apaomtcsufrsm;

ajrqDvTmjzpfay:apaomtcsufrsm; (Soil forming factors)

(1) trdausmuf (1) trdausmuf 

(1) trdausmuf (1) trdausmuf 

(1) trdausmuf (Parent Material)

tm;vkH;aom ajrqDvTmrsm;\ rlvZpfjrpfrSm trdausmuf Parent Mate-
rial jzpfí ¤if;ay: rlwnfum ajrqDvTm\ ½ly"gwk*kPfowÅdwdkY jzpfwnfMuygonf/

odkYjzpfí ajrqDvTmwpfck\ ta&;ygqkH; forming factor rSm Parent Material
jzpfygonf/ Oyrm - rD;oifhausmuf igneous trsKd;tpm;wGif yg0ifaom Plu-
tonic trsKd;tpm;jzpfonfh - granitic ausmuf?Volcanic trsKd;tpm;jzpfonfh -

porphyritic, basaltic wdkYonf¤if;? tenfusausmuf Sedimentary rock trsKd;

tpm;jzpfaom

Clastic sediments - aMuysufte,fusausmuf

Chemical sediments - "mwkte,fusausmuf

Biogenic sediments - ZD0te,fusausmufwdkYonf¤if;

toGifajymif;ausmuf metamorphic rock trsKd;tpm;jzpfaom

Ortho- metamorphic - rD;oifhtoGifajymif;ausmuf

Para- metamorphic - tenfustoGifajymif;ausmufwdkYonf¤if;? ¤if;wdkYrS

Weathering jzpfpOf trsdK;rsK d; (Chemical  Weathering  and  Physical
Weathering)wdkYaMumifh jzpfay:vmaom ajrqDvTmtrsKd;rsKd;\ *kPfowÅdudk jyXmef;

vTrf;rdk;vQuf &Sdygonf/

(2) &moDOwk (2) &moDOwk 

(2) &moDOwk (2) &moDOwk 

(2) &moDOwk (Climate)

trdausmufNyD;vQif ajrqDvTm\ *kPfowÅdudk vTrf;rdk;qkH;tcsufrSm &moDOwk

jzpfavonf/ t"du rdk;a&csdef? rdk;a&&&SdrIESifh tylcsdefwdkYonf aMuysufjzpfay:

vmaom ausmufwdkY\ ajymif;vJrIjzpfpOf Weathering process udk vTrf;rdk;vQuf

&Sdygonf/

pyg;pkdufajrqDvTm
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Weathering jzpfpOfrsm;rSm ½kyfajymif;vJjcif;jzpfpOf (Physical Weather-
ing) udk tylcsdef tedrfhtjrifh? qD;ESif;usa&mufrI? opfjrpfxdk;0ifrIwdkYu zefwD;

ay;vQuf&SdjyD; "gwfajymif;vJjcif;jzpfpOf (Chemical Weathering) rsm;wGif

a&aysmf0ifjcif; (dissolution)? a&wdk;jcif; (hydrolysis)? "gwfwdk;jcif; (oxidation)?
"gwfavsmhjcif; (reduction) ponfh jzpfpOfwdkY yg0ifygonf/

(3) obm0aygufyif (3) obm0aygufyif 

(3) obm0aygufyif (3) obm0aygufyif 

(3) obm0aygufyif (Natural Vegetation)
txufazmfjyyg trdausmufESifh&moDOwkwdkYtay: rlwnfum obm0

aygufyif trsKd;tpm;? xlxyfodyfonf;rI? Biomass xkwfvkyfEdkifrIwdkY uGmjcm;í

¤if;rSwqifh opfaqG;"gwf<u,f0rI enf;yg;rIwdk Yvnf; jzpfay:apEdkifygonf/

þonfyif ajrqDvTmwpfck\ Organic Carbon yg0ifrIESifh tm[m& axmufyHh

ay;EdkifrIudk jyXmef;vQuf&Sdygonf/

(4) ajrrsufESmoGifjyif(4) ajrrsufESmoGifjyif

(4) ajrrsufESmoGifjyif(4) ajrrsufESmoGifjyif

(4) ajrrsufESmoGifjyif (Topography)
ajrqDvTmwpfck\ t"du*kPfowÅdjzpfaom ajrom;xktxltyg; (Soil

depth) ESifh ajrom;\ tEktMurf; (Texture) onf ajrrsufESmoGifjyifay: rlwnf

ygonf/ ukef;apmif;? awmifapmif;rsm;wGif obm0wdkufpm;rI (natural erosion)
aMumifh ajrom;xkyg;avh&SdjyD; csKdifh0Srf;? jrpf0Srf;wdkYwGif ydkYusvTm? wifusefvTmwdkYaMumifh

ajrom;xkxlavh &Sdygonf/

(5) tcsdefumv(5) tcsdefumv

(5) tcsdefumv(5) tcsdefumv

(5) tcsdefumv (Time and Age)
ajrqDvTmwpfckjzpfwnf&m trdausmuf\ oufwrf;tEkt&ifhonfvnf;

,if;ajrqDvTm\ *kPfwÅdudk xif[yfvQuf&Sd&m uGif;qif;wdkif;wmol Surveyor
rsm;taejzifh Profile description azmfjy&mwGif ta&;ygaomtcsufwpfck

jzpfygonf/

Oyrm - oufEktenfusausmuf̂  ouf&ifhrD;oifhausmuf̂  ESpfa[mif;jrpf0Srf;

                 (old alluvial.etc)

c/c/

c/c/

c/

ajrqDvTm*kPfowådrsm;ajrqDvTm*kPfowådrsm;

ajrqDvTm*kPfowådrsm;ajrqDvTm*kPfowådrsm;

ajrqDvTm*kPfowådrsm; (Soil properties)
ajrqDvTm\ *kPfowÅdrsm;udk (1) Physical property ½ly*kPfowÅd (2)

Chemical property "gwk*kPfowÅd (3) Biological property ZD0*kPfowÅd[lí

(3) rsKd; cGJjcm;avhvmEdkifygonf/

aumif;rGefaom Soil rSm aumif;rGefaom ½ly? "gwk? ZD0*kPfowÅdrsm;eSifh

jynfhpkHygonf/ tqdkyg ajrqDvTmrsKd;wGifpdkufysKd;vQif rdrdoD;ESHtwGuf txGufEIef;

jrifhrm;rIudk aocsmapygonf/
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(1) ½ly*kPfowåd (1) ½ly*kPfowåd 

(1) ½ly*kPfowåd (1) ½ly*kPfowåd 

(1) ½ly*kPfowåd (Physical property)

ajrqDvTm\ ½kyf*kPfowÅd (Physical property) teuf yxrqkH;avhvm&ef

rSm ajrom;xk txltyg; depth jzpfygonf/ ajrom;xkxljcif;u rdrdoD;ESHtm;

pdwfcs,kHMunfpGm pdkufysKd;jzpfxGef;Edkifrnf[laom tmrcHcsufudk &&Sdrnfjzpfygonf/

ajrom;xktxl (Soil depth) onf ajrwpfck\ xkwfvkyfEdkifpGrf;tm; (pro-
ductivity) udk jyXmef;aeonfhtwGuf ta&;ygqkH; ½ly*kPfowÅ d jzpfygonf/

ajrqDvTmwpfck\ xkwfvkyfEdkifpGrf;tm;udk ajrom;xkteufrS vTrf;rdk;rIudk atmufyg

twdkif; awGUEdkifygonf/

tyiftjrpfxdk;azmufEdkifaom  ajr\ xkwfvkyfEdkifpGrf;tm;

ajrom;xk depth    Soil productivity &mEIef;
0.3 rDwm 35%
0.6 rDwm 60%
0.9 rDwm 75%
1.2 rDwm 85%
1.5 rDwm 95%
1.8 rDwm 100%

'kwd,tcsufrSm ajrom;\ta&mif color jzpfygonf/ pdkufysKd;ajrtrsm;pk

\ ta&mifrsm;rSm teuf? tndK? teD? t0g? rD;cdk;a&mifazsmh ponfjzifh awGU&Sd&

rnfjzpf&m ta&mifudk Munfhí rdrdajr\ tm[m&<u,f0rIESifhyg0ifaom tm[m&udk

atmufygtwdkif; cefYrSef;Edkifygonf/

Element Name Color
Si Opal, Quartz pale color
Al Aluminium Hydroxide pale color

Gibbsite
Fe Iron3 hydroxide rusty brown

Geothite yellowish   brown
Lepidocrocite brown to orange
Hamatite bright red

Mn Manganese Hydroxide brown to black
Manganite brown to black
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Pyrulusite brown to black
Organic Matter brown to black

xdkYjyif Reduced condition "gwfavsmhtaetxm;wGif&Sdaom ajrqDvTm

rsm;rSm rD;cdk;a&mif Grey color &Sdwwfygonf/

xdkYjyif ajr\ tjcm;½ly*kPfowåd rsm;jzpfaom ajrom;zGJUpnf;ykH (Struc-
ture) (blocky, platy, colummer etc.,) ajrom;tEktMurf; (Texture)  a&ayguf?

avayguf (Porosity) yg0ifrIwdkYonfvnf; ajrqDvTm\ xGefx,f&cufcĴ  vG,ful

jcif;? a&ESifh tm[m&xdef;xm;Edkifjcif;? av0if^ xGufaumif;jcif;? a&pdrfh0ifrI

tenf;trsm;wdkYudk jzpfay:apvQuf &Sdygonf/ ¤if;wkdYukd atmufygtwkdif; avhvm

awGU&Sd&rnf jzpfygonf/

ajrom;wnfaqmufykH ajrom;wnfaqmufykH 

ajrom;wnfaqmufykH ajrom;wnfaqmufykH 

ajrom;wnfaqmufykH (Soil Structure)

Texture - ajrom;tEktMurf; (Sand, Silt, Clay yg0ifrI)
Soil textural group udk atmufygtwdkif; xyfrHcGJjcm;Edkifygonf/

Soil textural group - Soil textural class
Coarse to very Coarse - Sand, Loamy Sand
(  >70% sand  )
Moderately Coarse - Sandy Loam
Medium - Silt, Loam, Silt Loam

pyg;pkdufajrqDvTm

1234567
1234567
1234567
1234567
1234567
66

66

6



Moderately fine - Sandy Clay Loam, Clay Loam, Silty Clay Loam
Fine (>40% Clay) - Sandy Clay, Silty Clay, Clay

,if; Textural Class udk atmufyg Triangle jzifh cGJjcm;owfrSwfedkifygonf/

Oyrm - rdrdajronf clay 35% txufykdvQif ajrap;tkyfpkwGif yg0ifí silt 40
rS 60% twGif; yg0ifu silty clay jzpfum 20% atmuf avsmhenf;ygu

sandy clay trsKd;tpm;wGif yg0ifoGm;rnf jzpfygonf/

 (2) "gwk*kPfowÅd  (2) "gwk*kPfowÅd 

 (2) "gwk*kPfowÅd  (2) "gwk*kPfowÅd 

 (2) "gwk*kPfowÅd (Chemical property)

ajrcsOfiefudef; pH ----- / ajrqDvTm\ "gwk*kPfowåd rsm;teuf csOfiefudef;

(pH) onf oD;ESHyif jzpfxGef;rIwGif ta&;ygqkH;jzpfavonf/ csOfiefudef; pH
qdkonfrSm ajrqDvTm wpfcktwGif;&Sd H+ ion activity udk –log jzifh azmfjyaom

udef;jzpfí Range taejzifh  (1 rS 14) xd&SdjyD; wpf,lepfuGmjcm;wdkif; H+ ion
10 q uGmjcm;yg onf/ pH 7 rSm or neutral jzpfygonf/ ( >7 ) 7 xufrsm;u

alkaline soil ajriefjzpfum (<7) 7 xufenf;u acidic condition ajrcsOftkyfpk

jzpfygonf/ pH onf oD;ESHyifrS tm[m&pkyf,lrIwGif vTrf;rdk;vQuf&SdaMumif;

atmufygtwdkif; avhvmawGU&SdEdkifygonf/

pyg;pkdufajrqDvTm

123456
123456
123456
123456
123456
77

77

7



Effect of Soil pH on Nutrient Availability

ykHwGifazmfjyxm;onfhtwdkif; pH edrfhygu Fe, Mn, Zn, Cu wdkYuJhodkY

micronutrient rsm; pkyf,lEdkifrIrsm;jyD; vGefuJygu toxic jzpfedkifygonf/ (Oyrm-

oH tqdyfoifhjcif;) N, S, K, Ca, Mg uJhodkYaom tm[m&rsm;rSmrl pH edrfhaom

tcsdefwGif pkyf,lEdkifrItm;enf;jyD; pH jrifhrSom ¤if;wdkY\ pkyf,l&&SdrI jrifhrm;vmap

rnfjzpfaomaMumifh ajrcsOfrsm;wGif (N) "gwf csKdUwJhrIonf ajriefrsm;rSmxuf

ydkrdkEdkifaMumif; awG;q&&Sdygonf/

pH \ tm[m&&&SdrItay: vTrf;rdk;aom txufygjzpfpOfrSm a,bk,s

soil rsm; txl;ojzifh upland rsm;twGuf ydkrdkavsmfuefrnfjzpfaomfvnf; a&oGif;

pdkufysKd;onfh pyg;ajrrsm; Submerged soil twGufrl oD;jcm; concept  wpfckjzifh

avhvm&rnfjzpfygonf/ þae&mwGif pyg;ajr\ Oxidation Reduction "gwfwdk;?

"gwfavsmhjzpfpOfudk odxm;&ef vdktyfygonf/

ajrqDvTmwpfckudk a&oGif;NyD; 2 ywftMumwGif ajrwGif;&Sd ion wdkY\

"gwfwdk;"gwfavsmh jzpfpOfaMumifh ajr\ pH ajymif;vJoGm;ykHudk atmufygtwdkif;

awGU&&Sd&rnf jzpfygonf/
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Typical Effect of submergence on soil pH for acid, neutral, and alkaline soil

tqdkygjzpfpOfaMumifh ajrqDvTmwpfckonf a&oGif;NyD; 2 ywfcefYtMumwGif

¤if;\ ajrcsOfiefudef;onf oreD;yg; 7 (6.8) odkY a&muf&SdoGm;rnfjzpf&m þ

ae&mü tjcm;yl;wGJavhvmoifhaomtcsufrSm Eh ac: PE ac: Oxidation
Reduction Potential jzpfygonf/

Eh qdkonfrSm - a&oGif;ajrqDvTmwpfcktwGif;&Sd "gwfwdk;? "gwfavsmhjzpfpOfudk

az:jyaomudef; jzpfygonf? ¤if;udk (milivolt-mV) jzifh wdkif;wmNyD; trsm;tm;jzifh

(- 300 rS + 800) twGif; &Sdwwfygonf/ pH  u H+ ion \ activity udk

az:jyí (Eh) onf  electron \ activity udk az:jyjcif; jzpfygonf/ ajrqDvTm

wpfckudk a&oGif;vdkufaomtcg "gwfavsmhrIjzpfí (Eh) wefbdk; wjznf;jznf;

edrfhusvmygonf/
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(Eh) wefbdk;udkMunfhí ajrqDvTmwGif rnfonfhj'yfrsm; "gwfavsmhrI jzpfay:

aeonfudk odEdkifygonf/ ajrqDvTm&Sd"gwfwdkY\ "gwfavsmhrIjzpfpOfrSmvnf; tpD

tpOfwus&S dí O2>NO3>MnO2> Fe>Organic Acid>SO4>SO3 ponfh

sequence twdkif;jzpfygonf/ (Eh) onf (pH) ESifhvnf; qufpyfrI&Sdí Mo*Jepf

wdkYaMuysufrI? tm[m&wdkYaysmf0ifrIESifh tyifrS &,lrI tajctaewdkYudk cefYrSef;&mü

tokH;0ifaom (Tool) wpfckjzpfygonf/ (Eh) udk odjcif;jzifh ajr&Sd (N status)?P
ESifh Si wdkY\ a&aysmf0ifedkifrI?  Fe, Mn  yg0ifrIESifh Ca, Mg, Zn ESifh Mo wdkY

yrmPudk cefYrSef;Edkifonfhjyif Organic acid ESifh H
2
S wdkY\ tajctaeudk odEdkif

jyD; txl;ojzifh a&wGif aysmf0ifrIrsm;jyD; tyifudktqdyfoifhrI jzpfapEdkifonfh

(Fe Toxicity) oHtqdyfoifhrI jyóemudk ajz&Sif;&mwGif taumif;qkH;tñTef;

udef; jzpfygonf/ Oyrm (Eh) wefbdk; (120mv) onf oH"gwfaygif;wdkY "gwf

avsmhum (Fe+2) ykHpHodkY ajymif;vJaeaom tqifhjzpfum (mv-200) ausmfygu

ajronf (S2) "gwfrsm;jzpfay:jyD; acid sulphate soil wdkYwGif awGU&aom tae

txm; jzpfygonf/

tjcm;wdkif;wmcsufwpfckjzpfaom E.C (Electrical Conductivity) onf

ajrqDvTmwGif a&aysmfqm;yg0ifrIudk azmfjyí mho/cm jzifh wdkif;wmjyD; ,cktcg

S/m, ds/m wdkYjzifh azmfjyavh&Sdygonf/

"gwfzd kzvS,fpGrf;tm;"gwfzd kzvS,fpGrf;tm;

"gwfzd kzvS,fpGrf;tm;"gwfzd kzvS,fpGrf;tm;

"gwfzd kzvS,fpGrf;tm; - Cation Exchange Capacity (C.E.C)

tjcm;odxm;oifhonfh Soil Chemical Property rSm "gwfzdkzvS,fpGrf;tm;

Cation Exchange Capacity (C.E.C) jzpfygonf/ C.E.C qdkonfrSm ajrqDvTm

wpf,lepfwGif xdef;xm;Edkifaom "gwfzdkpGrf;tm;udk meq/100g soil jzifh jyojcif;

jzpfygonf/ C.E.C wefzdk;tenf;trsm;onf ajrrS tm[m& ("gwfzdk) rsm;udk

xdef;xm;EdkifpGrf;jzpfí ajrqDvTm\ tEktMurf; (Texture) ESifh ajrap;trsKd;tpm;

(Type of clay) ESifh O.M yg0ifrIay:wGif rlwnfygonf/ uGJjym;jcm;em;aom

ajrtrsKd;tpm;tvdkuf C.E.C udk atmufygtwdkif; awGU&SdEdkifygonf/
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ajrtrsK d;tpm;ajrtrsK d;tpm;

ajrtrsK d;tpm;ajrtrsK d;tpm;

ajrtrsK d;tpm; C.E.C
  

  

 (meq/100g)

Sand( light color)
Sand (Dark color)
Loam
Silt loam
Clay Loam
Kaolinite
Illite
M/vermiculite
O.M

Cation Exchange Capacity

(3) ZD0*kPfo(3) ZD0*kPfo

(3) ZD0*kPfo(3) ZD0*kPfo

(3) ZD0*kPfo

ww

ww

w

åå

åå

å

dd

dd

d

  

  

 ( Biological Property)

Soil is alive ajrqDvTmonf ouf&Sdjzpfonfqdkaom pum;ESifhtnD ajrqDvTmwGif

ouf&Sdrsm;jzpfonfh micro ESifh macro organism rsm; yg0ifaeygonf/
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a,bk,sajrqDvTmwGif  SOM (Soil Organic Matter) onf 5% cefY

yg0ifNyD; ¤if;\ 5% rSm tEkZD0wdkY jzpfygonf/ tqdkyg tEkZD0wdkYteuf 30%
rSm bufwD;&D;,m;ESifh twDEdkrdkifpdwdkYjzpfNyD; 50% rSm Fungi jzpfum usef 20%
rSm ykHwGifjyxm;onfhtwdkif; Fauna ESifh Flora wdkY jzpfMuygonf/ Organism wdkY

yg0ifrIudk txufygykHjzifhawGUEdkifygonf/ ajrqDvTmwGif ,if;wdkYta&;yg&jcif;rSm-

Oyrm -  Bacteria wGif nitrifying bacteria (nitrosomonas, nitrobacter)
onf y½kdwif;udk acszsufí NO

3
, NO

2
 tjzpf "gwfajymif;ay;jcif;? nitro-

gen fixing Bacteria onf avxJrS N2 udk pkyf,lzrf;ay;jcif;? Fungi wGif

tjrpf tiftm;aumif;apaom mycorrhiza onf azmhpz&yfpkyf,lrI tm;ay;

jcif; ponfwdkYaMumifh jzpfygonf/ ajrqDvTmwGif tqdkyg organism rsm;

<u,f0jcif;jzifh oD;ESHyift<uif;tusefwdkYudk aqG;ajrUjcif; (decomposition)
jzpfpOfudk vQifjrefpGm taxmuftuljzpfapygonf/

oD;ESHyiftjrpfESifh t<uif;tusefwdkYudk aqG;ajrUap&mwGif Bacteria onf

aMuysufvG,faom tyiftpdwftydkif;rsm;udk aqG;ajrhacszsufí (Eg. Starch,
Protein) Fungi rSm ausysuf&efcufcJaom Oyrm - Lignin, Cellulose
wdkYudk acszsufpm;okH;ygonf/ Actinomycete rSm acszsuf&efcufcJaom

C source jzpfonfh eg. Lignin udk pm;okH;ygonf/ tjcm;aom micro
organism rsm;rSm Algae, Lichens  wdkY jzpfygonf/
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ajrqDvTmwpfckjzpfay:ykHESifh ¤if;ajrqDvTm\ *kPfowåd rsm; ta&;ygykHwdkYudk

tMurf;zsif;rQ od&SdjyD;vQif pyg;oD;ESHESifh oufqdkifaom ajr\ t&nftaoG;udk

od&Sdxm;&ef vdktyfonf/ pyg;oD;ESHonf Puddle oref;jyKjyifpdkufysKd;&aom

ajrjzpfí a&xdef;pGrf;tm;aumif;aom structure jzpf&ef vdktyfygonf/

ajrom;tEktMurf; Texture tm;jzifh Medium to heavy (Silt to Clay Soil)
jzpf&ef vdktyfygonf/

opfaqG;"gwfyg0ifrIrSm O.M content 1 - 1.5% xuf ydkrdk&efvdkvm;jyD;

C.E.C 24% xuf ausmfvGefrIudk ESpfoufygonf/ ajrcsOfiefudef;taejzifh

5.5 rS 6.5 twGif; aumif;pGm jzpfxGef;jyD; microbe's activity jrifhrm;&ef
vdktyfygonf/
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II.
  

  

 

pyg;pd kufajrqDvTmjyóemrsm;pyg;pd kufajrqDvTmjyóemrsm;

pyg;pd kufajrqDvTmjyóemrsm;pyg;pd kufajrqDvTmjyóemrsm;

pyg;pd kufajrqDvTmjyóemrsm;

ajrqDvTm jyóemtrsKd;rsKd;teuf pyg;pdkufajrqDvTmwGif awGU&rsm;aom

jyóemrsm;rSm -

u/ oJqefvGef;jcif;/

c/ qm;^qyfjymaygufjcif;

*/ ajrcsOfjcif;

C/ tqdyfoifhjcif;wdkY jzpfygonf/

u/ oJqefvGef;jcif;u/ oJqefvGef;jcif;

u/ oJqefvGef;jcif;u/ oJqefvGef;jcif;

u/ oJqefvGef;jcif;

pyg;pdkufajrtwGuf oifhavsmfaom Texture rSm silt to clay soil jzpf&rnf

qdkaomfvnf; &Hzef&Hcg oJqefaom ajrrsm;wGif pyg;pdkufysKd;avh&Sdygonf/ oJqef

jcif;aMumifh a&xdef;xm;EdkifpGrf;enf;jcif;? tm[m&xdef;EdkifpGrf;enf;jcif;wdkYaMumifh

pyg;yifjzpfxGef;rIudk xdcdkufavh&Sd&m ¤if;onfvnf; Cation Exchange Capac-
ity (C.E.C) enf;yg;jcif;ESifh wdkuf½kdufywfoufvsSuf&Sdygonf/ odkYjzpfí C.E.C
enf;yg;aom - wenf; oJqefaom ajrwGifpyg;pdkuf&efjzpfygu high C.E.C
value &Sdaom opfaqG;"gwf O.M rsm;xnfhay;jcif;? EkH;xnfhay;jcif;wdkYjzifh

jyKjyifzefwD;,lEdkifygonf/ tqdkygjyóemudk Gley Soil trsm;pkwGif awGU&wwfjyD;

Compact Soil ESifh Alluvial wdkYrSm awGUEdkifacsenf;yg;ygonf/

c/ qm;^qyfjymaygufjcif;c/ qm;^qyfjymaygufjcif;

c/ qm;^qyfjymaygufjcif;c/ qm;^qyfjymaygufjcif;

c/ qm;^qyfjymaygufjcif;

ajrqDvTmwpfck\ tief"gwfvGefuJjzpfay:vmrIudk qm;aygufjcif;(odkY)

qyfjymaygufjcif;jzifh wdkif;wm&mwGif ajrqDvTm\ t&nftaoG;ay:rlwnfí

atmufygtwdkif;cGJjcm; owfrSwfEdkifygonf/

  Type pH E.C mmho/cm ESP%

Normal < 8.5 < 4 < 15
Saline Soil < 8.5 > 4 < 15
Sodic Soil > 8.5 < 4 > 15
Saline Sodic Soil < 8.5 > 4 > 15
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txufygZ,m;wGif azmfjyxm;onfh owfrSwfcsuft& ajrqDvTmwpfck\

csOfiefudef; pH > 8.5 xuf ausmfvGefjcif;onf qyfjymaygufajr[k nTefjyaejyD;

pH 8.5 xufenf;aom ajrqDvTmwGif Exchangeable Sodium Percent ESP >
15 xuf jrifhrm;u Saline Sodic [k owfrSwf&ef jzpfygonf/ ESP < 15
xufenf;aom ajrrSm Saline Soil  jzpfum ¤if;wGif E.C Value wpfckom 4

mmho/cm xufjrifhrm;rnfjzpfygonf/ jrefrmEdkifiHwGif qm;^ qyfjymaygufrI\

t"du element rSm Na jzpfí qm;aygufajr Saline Soil wGif ¤if; Na onf

Cl- ESifh SO
4
-
 ykHpHjzifhwnf&Sdum qyfjymaygufajr Sodic Soil wGifrl CO

3
-
 ESifh

HCO3
- ykHpHjzifh wnf&Sdaejcif;jzpfygonf/

(1) qm;^qyfjymaygufrI\ taMumif;&if;(1) qm;^qyfjymaygufrI\ taMumif;&if;

(1) qm;^qyfjymaygufrI\ taMumif;&if;(1) qm;^qyfjymaygufrI\ taMumif;&if;

(1) qm;^qyfjymaygufrI\ taMumif;&if;

ajrqDvTmwpfckwGif qm; (odkY) qyfjymaygufjcif;\ t&if;cHZpfjrpfrSm -

- rlvtrdausmufwGif Na rsm;jcif;? rdk;a&csdefenf;yg;jcif;? tylcsdefjrifhrm;jcif;

wdkYaMumifh ajratmufrS qm;rsm; ajrrsufESmjyifay:pkykHvmjyD; qm;aygufjcif;

- a&oGif;enf;pepf rrSefuefjcif;jzifh ajratmufa&&pf water table jrifhwuf

vmjyD; atmufrSqm;rsm; rsufESmjyifa&muf&Sdvmjcif;

- oGif;a& t&nftaoG;nHhzsif;jcif;

- yifv,fa&ief0ifjcif;wdkYaMumifh jzpfay:vmjcif; jzpfygonf/

ajrqDvTmwpfckonf qm;^qyfjymaygufjcif;aMumifh pyg;yifonf -

- yg0ifaom Na, Cl wdkY tqdyfoifhjcif;

- a&pkyf,lrI [efYwm;cH&jcif;ESifh

- K, Ca paom tjcm;tm[m&rsm; pkyf,lrIudk [efYwm;cH&jcif;aMumifh

tyifBuD;xGm;rIESifh txGufwdkYudk xdcdkufvmjcif; jzpfygonf/

qm;aygufrIyrmPqm;aygufrIyrmP

qm;aygufrIyrmPqm;aygufrIyrmP

qm;aygufrIyrmP

- qm;aygufrI jyKjyifpOfwGif taMumif;&if;ESifh &moDOwkay:rlwnfum

ajrqDvTmwpfck\ qm;aygufrItwdkif;twmrSm uGmjcm;avh&Sdygonf/

ajrqDvTm&Sda& Soil extract water wGif qm;yg0ifrIonf -

< 2 dsm-1
 jzpfygu pyg;txGufudk vkH;0rxdcdkufaomfvnf;

> 4 dsm-1
 jzpfygu 10-15 % xd¤if;

> 6 dsm-1
 jzpfygu 20-50 % xd¤if;

> 10 dsm-1
 jzpfygu > 50 % ausmfcefY¤if; txGufavsmhusapEdkifygonf/

pyg;pkdufajrqDvTm
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oD;ESHyifrsm;\ qm;tay: cHEdkif&nf&SdrIrSmvnf; uGmjcm;avh&Sd&m -

yJ (Bean) wdkYwGif 1.0  ds/m
yJ (Pea) 2.5 ds/m
yJvGef; (Cow pea) 1.7 ds/m
ESHpm;ajymif;(Sorghum) 4.8 ds/m
pyg; (Rice) 3.0 ds/m xd tjrifhqkH;cHEdkif&nf &SdMuygonf/

(2) qm;aygufjcif;vu©Pmrsm;(2) qm;aygufjcif;vu©Pmrsm;

(2) qm;aygufjcif;vu©Pmrsm;(2) qm;aygufjcif;vu©Pmrsm;

(2) qm;aygufjcif;vu©Pmrsm;

pyg;yif pyg;cif;wGif qm;aygufjcif;aMumifh a&iwf'PfcH&ouJhodkY vu©Pm

jyjyD;

- tyifayguf&mEIef;nHhzsif;jcif;

- tyift&yfESifh yifyGm;enf;yg;jcif;

- t&Gufxdyfzsm;rsm; ajcmufvmí tuGufvdkufaojcif;

- tjrpfzGJUpnf;rI tm;enf;jcif;

- atmifaphenf;yg;jcif;ESif h taphtav;csdef avsmhusjcif;wd k YaMumif h

txGuf 50 &mEIef;xd avsmhenf;usqif;apygonf/

              

qm;aygufjcif;vu©Pmrsm;qm;aygufjcif;vu©Pmrsm;

qm;aygufjcif;vu©Pmrsm;qm;aygufjcif;vu©Pmrsm;

qm;aygufjcif;vu©Pmrsm;

pyg;pkdufajrqDvTm
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(3) pyg;yif\ qm;aygufrI cHEd kif&nf(3) pyg;yif\ qm;aygufrI cHEd kif&nf

(3) pyg;yif\ qm;aygufrI cHEd kif&nf(3) pyg;yif\ qm;aygufrI cHEd kif&nf

(3) pyg;yif\ qm;aygufrI cHEd kif&nf

pyg;yifonf oufwrf;tay:rlwnfum qm;iHcHEdkif&nf&SdrI uGmjcm;í

ysKd;yifi,fb0 (Seedling Stage) ESifh yef;yGifhcsdef (Flowering Stage) wdkYonf

cHEdkif&nf r&SdqkH;tcsdefrsm; jzpfMuygonf/

(4) qm;aygufajrqDvTmjyKjyifenf;(4) qm;aygufajrqDvTmjyKjyifenf;

(4) qm;aygufajrqDvTmjyKjyifenf;(4) qm;aygufajrqDvTmjyKjyifenf;

(4) qm;aygufajrqDvTmjyKjyifenf;

qm;aygufajrqDvTm (Saline Soil) udk jyKjyif&mwGif (Chemical amend-
ment) "gwktul ypönf;rvdkbJ jyKjyifEdkifygonf/

ajrqDvTmqm;aygufjcif;'Pfudk umuG,f&ef -ajrqDvTmqm;aygufjcif;'Pfudk umuG,f&ef -

ajrqDvTmqm;aygufjcif;'Pfudk umuG,f&ef -ajrqDvTmqm;aygufjcif;'Pfudk umuG,f&ef -

ajrqDvTmqm;aygufjcif;'Pfudk umuG,f&ef -

- qm;iefcHoD;ESHrsm;ESifh tvSnfhuspdkufysKd;jcif;

- qm;iefcHrsKd;jym;rsm; pdkufysKd;jcif;

- pdkufcsdefajymif;vJjcif;

- rsKd;aphudk CaCl2 pdrfí pdkufysKd;jcif;wdkYjzifh pdkufysKd;enf;pepfjzifh umuG,fEdkif

ygonf/

a&oGif;enf;pepfa&oGif;enf;pepf

a&oGif;enf;pepfa&oGif;enf;pepf

a&oGif;enf;pepf (Water management)
 jzifh umuG,f&mwGif - jzifh umuG,f&mwGif -

 jzifh umuG,f&mwGif - jzifh umuG,f&mwGif -

 jzifh umuG,f&mwGif -

- a&\ t&nftaoG;wdkif;wm tokH;jyKjcif;

- rdk;a&jzifh aq;aMumjcif;

- qm;iefa&0ifa&mufrI wm;qD;jcif;? wmywfjcif;wdkYudk aqmif&GufEdkifjyD;

tm[m&pDrHcefYcG JrI tm[m&pDrHcefYcG JrI 

tm[m&pDrHcefYcG JrI tm[m&pDrHcefYcG JrI 

tm[m&pDrHcefYcG JrI (Nutrient Management)
 jzifh umuG,f&mwGif - jzifh umuG,f&mwGif -

 jzifh umuG,f&mwGif - jzifh umuG,f&mwGif -

 jzifh umuG,f&mwGif -

- oD;ESHyifvdktyfaom t"dutm[m&rsm; N.P.K vkHavmufpGm auR;ay;jcif;

- obm0ajrMoZmESifh ajraqG;rsm; xnfhoGif;ay;jcif;

- ydkwufajrMoZmudk tyifzkH;wkH;vkH;wkH;tcsdefwGif auR;ay;jcif;

- ydkwufajrMoZmudk &Gufzsef;toGif jznfhwif;ay;jcif;wdkYudk aqmif&GufEdkif

ygonf/

(5) qyfjymaygufajrjyKjyifjcif;(5) qyfjymaygufajrjyKjyifjcif;

(5) qyfjymaygufajrjyKjyifjcif;(5) qyfjymaygufajrjyKjyifjcif;

(5) qyfjymaygufajrjyKjyifjcif;

ajrqDvTmwpfckwGif qyfjymaygufjcif;aMumifh jyKjyif&efvdktyfvmygu

txufazmfjyyg qm;ayguf ajrjyKjyifouJhodkY jyKjyif½kHrQjzifh vkHavmufrnf r[kwfbJ

ajrqDvTm&Sd Soil particle wGif uyfndaeaom Na udk zvS,fxkwfEdkif&ef Gyp-
sum ac: amendment ypönf;okH;&ef vdktyfygonf/ jyKjyifykHjzpfpOfrSm ajrqDvTm

pyg;pkdufajrqDvTm
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wGif uyfndaeaom qdk'D,rfudkxnfhoGif;ay;vdkufaom u,fvqD,rfjzifh zvS,f

xkwfNyD; vGwfxGufvmaom NaSO
4
 udk a&oGif;a&xkwfjyKvkyfjcif;jzifh rdrdpdkufcif;rS

z,f&Sm;jcif; jzpfygonf/ NaSO4 onf a&wGif tvGefaysmf0ifojzifh a&oGif;

x,fxGefarTum a&jyefxkwfypfrSom ajrqDvTmrS Na onf z,f&Sm;Edkifrnfjzpfyg

onf/ odkYjzpfí ajrqDvTmjyKjyif&ef Gypsum tokH;jyKygu a&xkwfay;jcif;onf

rvGJraoG aqmif&Guf&rnfhvkyfief;pOf jzpfygonf/

qm;aygufajrqDvTmudk Gypsum xnfhjyKjyif&mü Gypsum vdktyfrIonf

ajrqDvTmwpfckESif h wpfckuGmjcm;í ajrqDvTmudk "gwfcGJNyD; "gwfcGJtajzt&

atmufygenf; (3) ckjzifh wGufcsuf tajz&SmEdkifygonf/

(u) (u) 

(u) (u) 

(u) Na 
yg0ifrIay: rlwnfwGufcsufenf;yg0ifrIay: rlwnfwGufcsufenf;

yg0ifrIay: rlwnfwGufcsufenf;yg0ifrIay: rlwnfwGufcsufenf;

yg0ifrIay: rlwnfwGufcsufenf;

ajrqDvTmwpfckwGif vTJajymif;Edkifaom  exchangeable Na \ 50% rSm
gypsum xnfhay;&rnfh yrmPjzpfygonf/

= 50% of exchangeable Na meq/100g soil
= exchangeable Na yrmP 2 xufenf;ygu gypsum xnfhoGif;&efrvdkyJ

2 xufydkrSom  (> 2 jzpfrSom) xnfhoGif;&efjzpfygonf

wGufcsufenf;rSm -

= 2 meq/100g soil
= 23 g x 2 mg/ 100 g soil
= 46 mg/100gsoil
= 460 PPM
= 920 lb, (Na content in plough layer)
qkd'D,rf yg0ifrI 50% onf xnfhoGif;ay;&rnfh *spfyqrfyrmPjzpfyg

ojzifh xnfhoGif;&rnfh gypsum yrmPrSm 460 aygif̂ {u jzpfygonf/

(xGefx,fvTmwpf{uwGif ajrom; aygif 2 oef;jzifh rlwnf wGufcsufjcif;

jzpfygonf/)

(c) ykHaoenf; (1) jzifh wGufcsufjcif;(c) ykHaoenf; (1) jzifh wGufcsufjcif;

(c) ykHaoenf; (1) jzifh wGufcsufjcif;(c) ykHaoenf; (1) jzifh wGufcsufjcif;

(c) ykHaoenf; (1) jzifh wGufcsufjcif;

þenf;rSm rdrdajrqDvTm&Sd exchangeable Na% ESP udk OD;pGmwdkif;wm

&ygonf/  Gypsum vdktyfcsufrSm ESP wpf,lepf avsmhcs&ef wpf[ufwm

tus,ft0ef;&Sd ajrom;teuf wpfrDwmtwGuf (100 &mEIef; gypsum) 12.5
wef vdktyfonf[laom formula t&wGufcsufjcif; jzpfygonf/

pyg;pkdufajrqDvTm
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Oyrm - rdrdajrwpf{utwGuf xGefx,fvTm ( 6 vufr)wGif ESP 15 rS 10
odkY avQmhcsvdkygu - avQmhcsvdkaom yrmP = 5

        wpf{utus,f0ef; =   0.4 [ufwm

  ajrom;xkteuf 6

/

=           6   rDwm

                                  3.3*12
        vdktyfaomyrmP =       5*0.4* 6 *12.5     wef

3.3*12

                        = 3.80 wef jzpfygonf/

(*) ykHaoenf; (2) jzifh wGufcsufjcif;(*) ykHaoenf; (2) jzifh wGufcsufjcif;

(*) ykHaoenf; (2) jzifh wGufcsufjcif;(*) ykHaoenf; (2) jzifh wGufcsufjcif;

(*) ykHaoenf; (2) jzifh wGufcsufjcif;

þenf;wGif avQmhcsvdkaom ESP tjyif rdrdajr\ CEC udkyg wdkif;wm&ef

vdktyfí ykHaoenf;rSm -

vkdtyfaom gypsum wef = 0.021 x ESP to be reduced x CEC jzpfygonf/

Oyrm - avQmhcsvdkaom ESP = 15 rS 10 jzpfonfqdku 

55

55

5

rdrdajr\ CEC = 

2020

2020

20 jzpfygu

vdktyfaom gypsum = 0.021 x 5 x 20
= 

22

22

2. 
1 we1 we

1 we1 we

1 wef jzpfygonf/

*/*/

*/*/

*/

ajrcsOfjcif; ajrcsOfjcif; 

ajrcsOfjcif; ajrcsOfjcif; 

ajrcsOfjcif; (soil acidity)

awmif,mpyg;pdkufysKd;aom {ursm;rSty usefpyg;pdkufajrrsm;rSm a&oGif;

v,fajrrsm;jzpfí Submerged Soil Theory t& "gwfwdk;"gwfavsmh Oxidation
reduction  jzpfpOfaMumifh  pH edrfhjcif; (csOfjcif;) onf BuD;rm;aom jyóemawmh

r[kwfyg/ odkYaomf pdkufysKd;enf;pepftrSm; (ajrMoZmokH;pGJenf;) aMumifh v,fajrrsm;

ajrcsOfvmjcif;rSmrl vdkvm;tyfaom vu©Pmr[kwfyg/ pyg;pdkufysKd;&mwGif tokH;jyK

aom ajrMoZmrsm;\ tcsOf*kPfowÅdaMumifh enf;pepfrSefuefpGm balanced fer-
tilization tm[m&nDrQpGm auR;ay;jcif;rjyKygu ajronf ykHrSeftaetxm;rS

wjznf;jznf;csOfaom owådqDodkY ajymif;vJa&muf&Sdvmwwfygonf/ þodkY pdkufysKd;rI

pepfaMumifh ajrcsOfvmjcif;udk umuG,f&ef tokH;jyKaom ajrMoZm\ tcsOf

jzpfapudef;udk xkH; CaCO3 ESifh ukpm;&ef jzpfygonf/

Oyrm - ykvJajrMoZm\ tcsOfjzpfapudef;rSm 1.8 jzpfí ykvJwpftdwf(N 46%)

50 lb okH;wdkif; xkH; CaCO3 (50 x 1.8 = 90) aygif xnfhay;&ef

pyg;pkdufajrqDvTm
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jzpfygonf/ tokH;jyKaom ajrMoZm\ tcsOfjzpfapudef;rSm rwlnDMu

ojzifh ajrMoZmwpfckcsif;pDtvdkuf od&Sdxm;&ef vdktyfygonf/

ajrMoZmtrsKd;tpm;ajrMoZmtrsKd;tpm;

ajrMoZmtrsKd;tpm;ajrMoZmtrsKd;tpm;

ajrMoZmtrsKd;tpm;  N
 yg0ifrI yg0ifrI

 yg0ifrI yg0ifrI

 yg0ifrI

tcsOfjzpfapudef;tcsOfjzpfapudef;

tcsOfjzpfapudef;tcsOfjzpfapudef;

tcsOfjzpfapudef;

 xnfhoGif;&efxkH;(aygif) xnfhoGif;&efxkH;(aygif)

 xnfhoGif;&efxkH;(aygif) xnfhoGif;&efxkH;(aygif)

 xnfhoGif;&efxkH;(aygif)

NH4SO4 21 5.2 122.3
Urea 46 1.8 92.74
NH4NO3 34 1.8 68.54
DAP 18 3.1 55.8
MAP 16 5.0 80.0

tu,fí CaCO3 &&SdedkifrIrSm tuefYtowfjzpfay:aeygu Ca  Source
rsm;\ neutralizing value (N.V) ay:rlwnfum ajymif;vJokH;pGJoGm;Edkifygonf/

odkYjzpf&m xkH; (liming materials) \ (N.V) udkvnf; od&Sdxm;&ef vdktyfrnf

jzpfygonf/

Relative neutralizing value of liming materials
CaCO

3
- 100

Dolometic lime - 95-108
Marl - 50-90
Burned lime - 150-170
Hydrated lime - 120-135
Wood-ash - 40-80
Basic slag - 50-70

qdkvdkonfrSm xkH; (CaCO3) tpm; Wood-ash jymudk tokH;jyKvQif ykvJwpftdwf

okH;wdkif; jym- aygif 150 cefY xnfhay;&efjzpfygonf/ wpfcsKdUaom N ajrMoZmrsm;

rSmvnf; Base *kPfowÅdvnf; &Sdí ¤if;wdkY\ Basicity udkvnf; atmufygtwdkif;

awGU&SdEdkifygonf/

Oyrm - CaNO3 N - 15.5 0.5-1.0
KNO

3
N - 13 2.0

NaNO3 N - 16 1.8

¤if;wdkYudk Edkufx½dk*sifajrMoZmtjzpf tokH;jyKygu ajrcsOfjcif;udk umuG,f&eftvdkYiSm

xkH;xnfhay;&ef rvdktyfyJ u,fvpD,rf jznfhwif;a&;twGufom vdktyfu

xnfhoGif;ay;&ef jzpfygonf/

pyg;pkdufajrqDvTm
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C/ tqdyfoif h jcif;C/ tqdyfoif h jcif;

C/ tqdyfoif h jcif;C/ tqdyfoif h jcif;

C/ tqdyfoif h jcif;

(1) oHtqdyfoifhjcif;(1) oHtqdyfoifhjcif;

(1) oHtqdyfoifhjcif;(1) oHtqdyfoifhjcif;

(1) oHtqdyfoifhjcif; (Iron Toxicity)
pyg;cif;wGifawGU&rsm;aom tqdyfoifhvu©PmrSm oHtqdyfoifhjcif; jzpfyg

onf/ oHtqdyfoifhrIjzpfapaom taMumif;t&mrsm;rSm -

- trdausmufwGif Fe "gwfyg0ifrIrsm;jcif;

- a&xkwf&cufcJojzifh tNrJ"gwfavsmhykHpHjzpfaejcif;

- ajrqDvTmwGif P, K, Mg, Ca ponfh "gwfzdk ion rsm;enf;yg;jcif;

- raqG;ajrhaom Organic Matter rsm; rsm;jym;jcif;wdkY jzpfygonf/

txl;ojzifh ajrqDvTmonf a&0yfcsdefMumjrifhjyD; Eh ac: PE wefbkd;

(-120mv)wGif ajrqDvTm&Sd Fe+3
 onf Fe+2

 tjzpf "gwfavsmhjyD; pkyf,laysmf0ifrI

rsm;aomaMumifh pyg;yif tqdyfoifhvu©Pmrsm; jzpfay:vm&jcif; jzpfygonf/

pyg;yifrS Fe++
 ykHpHjzifh pkyf,lvdkufaom oH"gwfonf tyiftwGif; Fe+3

 ykHpH

ajymif;oGm;csdefü tpma&aMum pnf;ydwfqdkYjyD; tyifonf tm[m&jywfvyfum

tqdyfoifhvu©Pmrsm; jyvmjcif; jzpfygonf/

oHtqdyfoifhrIvu©Pmrsm;rSm -

pyg;yifatmuf&Gufrsm;wGif ao;i,faom tndKa&miftpuftrsm; pwif

jzpfvmum t&Gufxdyfydkif;rS w&GufvkH;odkY jyefYEYSHoGm;onf/ t&Gufonf vdar®mfa&mifrS

tndKa&mifodkY ajymif;vJoGm;onf/ tjrpfrsufESmjyifrSm tdkif;,Gef;qmvzdk'f (Fe2S)
aMumifh trJa&mifjzpfaernf? tjrpftiftm; enf;oGm;rnf? tyifBuD;xGm;rI &yfqdkif;

umyifyGm;enf;vmrnf/

pyg;pkdufajrqDvTm
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oHtqdyfoif hr Iukpm;jcif;oHtqdyfoif hr Iukpm;jcif;

oHtqdyfoif hr Iukpm;jcif;oHtqdyfoif hr Iukpm;jcif;

oHtqdyfoif hr Iukpm;jcif;

pyg;ajrwpfckwGif oHtqdyfoifhrIjzpfay:ygu yxrqkH;ta&;wBuD; aqmif&Guf&efrSm

a&udk rjzpfaexkwfypf&ef jzpfygonf/

- xdkYaemuf P, K, Mg yg0ifaom ajrMoZmrsm;udk auR;ay;&efjzpfygonf/

xdkodkY tqdyfoifhrI jzpfay:rvm&ef BudKwifumuG,faom enf;rsm;rSm-

raqG;ajrUaom Organic Matter rS xGuf&Sdaom tqdyf&Sdypönf;rsm; ab;&efrS

uif;a0;&ef oref;tykyfcH pdkufysKd;jcif;? a&oGif; a&xkwfpepf rSefuefpGm

jyKvkyfjcif;ESifh tm[m&tcsKd;nD auR;ay;jcif;wdkY jzpfygonf/

(2) rif;*eD;(pf) tqdyfoifhjcif; (2) rif;*eD;(pf) tqdyfoifhjcif; 

(2) rif;*eD;(pf) tqdyfoifhjcif; (2) rif;*eD;(pf) tqdyfoifhjcif; 

(2) rif;*eD;(pf) tqdyfoifhjcif; (Manganese Toxicity)

v,fajrrsm;wGif (Mn) tqdyfoifhrIonf jyif;xefpGm qdk;&Gm;rI r&Sdyg/

Mn tqdyfoifhvu©Pmrsm;rSm

- pyg;t&Guf&ifhrsm;\ &GufaMumrsm;Mum;ESifh &GufzkH;rsm;wGif tndKa&mif

tpufajymufrsm; jzpfay:vmjyD; pyg;pdkufjyD; (2) v tMumwGif &Gufxdyfrsm;

ajcmufoGm;onf/ tyifykí yifyGm;enf;um tzsif;rsm;aomajumif h

txGufEIef;xdcdkufaponf? Mn pkyf,lrIrsm;jcif;aMumifh Si, P, K, Ca, Mg
wdkYudk tyifrS pkyf,lrI tm;enf;aponf/

rif;*eD;(pf) rif;*eD;(pf) 

rif;*eD;(pf) rif;*eD;(pf) 

rif;*eD;(pf) (Mn)
 tqdyfoifh vu©Pmrsm; tqdyfoifh vu©Pmrsm;

 tqdyfoifh vu©Pmrsm; tqdyfoifh vu©Pmrsm;

 tqdyfoifh vu©Pmrsm;

pyg;pkdufajrqDvTm
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rif;*eD;(pf) tqdyfoif hrIukpm;enf;rif;*eD;(pf) tqdyfoif hrIukpm;enf;

rif;*eD;(pf) tqdyfoif hrIukpm;enf;rif;*eD;(pf) tqdyfoif hrIukpm;enf;

rif;*eD;(pf) tqdyfoif hrIukpm;enf;

- "gwfavQmhajrwGif tjzpfrsm;aomaMumifh a&rMumcP xkwfay;yg/ K ESifh

Si vkHavmufpGm auR;&efESifh ajrcsOfrsm;wGif xkH;xnfhay;&ef vdktyfygonf/

(3) tvlrDeD,rf (3) tvlrDeD,rf 

(3) tvlrDeD,rf (3) tvlrDeD,rf 

(3) tvlrDeD,rf (Al)
 tqdyfoifhjcif;  tqdyfoifhjcif; 

 tqdyfoifhjcif;  tqdyfoifhjcif; 

 tqdyfoifhjcif; (Aluminium Toxicity)

- csOfaom,majrrsm;wGif tjzpfrsm;NyD; (P) csKyfxdef;rIudk jzpfay:aponf/

tvlrDeD,rf tvlrDeD,rf 

tvlrDeD,rf tvlrDeD,rf 

tvlrDeD,rf (Al)
 tqdyfoifhvu©Pmrsm; tqdyfoifhvu©Pmrsm;

 tqdyfoifhvu©Pmrsm; tqdyfoifhvu©Pmrsm;

 tqdyfoifhvu©Pmrsm;

tqdyfoifhtyifonf ykí &GufaMumrsm;Mum;wGif vdar®mfa&mif t0guGufrsm;

pwifawGU&onf/ aemufydkif;wGif &GufxdyfeSifh &Gufem;rsm;yg ajcmufaoGUoGm;onf/

ajrqDvTm\  csOfiefudef; (Soil pH)ESifh qufpyfrI &Sdonf/ Al aMumifhjzpfaom

ajrcsOfjcif;wGif xkH;xnfh&mü atmufyg ykHaoenf;udk tokH;jyKEdkifonf/

1.65 ton/ha CaCO3 = 1 Al meq/100g

xnfhoGif;&rnfh CaCO
3
 ton/ha rSm ajrqDvTm&Sd Al yg0ifrI meq/100g

\ ESpfqcefY jzpfygonf/ odkYjzpfí xnfhoGif;&ef xkH;yrmPudk ajrqDvTm"gwfcGJ

tajzudk rlwnfíom qkH;jzwfEdkifrnfjzpfygonf/

xdkYjyif ajrqDvTm\ Base saturation ESifh CEC wdkYtay: rlwnfwGufcsuf

aom enf;vrf;&Sdao;aomfvnf; pyg;pdkufajrqDvTmtwGuf tokH;0ifrIenf;ojzifh

azmfjyjcif; rjyKawmhyg/

pyg;pkdufajrqDvTm

123456
123456
123456
123456
123456

2323

2323

23



(4) bdk&Geftqdyfoifhjcif; (4) bdk&Geftqdyfoifhjcif; 

(4) bdk&Geftqdyfoifhjcif; (4) bdk&Geftqdyfoifhjcif; 

(4) bdk&Geftqdyfoifhjcif; (Boron Toxicity)

bdk&Geftqdyfoifhjcif;aMumifh t&Gufxdyfrsm; tndKa&mifjzpfay:vmNyD; ndKrGJ

a&mif tpuftajymufrsm; t&GufrsufESmjyifwGif jzpfay:vmonf/ vu©Pm

tapmydkif;wGif pyg;yifatmuf&Gufrsm;\ xdyfzsm;rsm;ESifh t&GufEIwfcrf;wGif

pwifjzpfay:vmjyD; 2-4 ywftMumwGif wpf&GufvkH;odkY ysHUESHYoGm;NyD; ajcmufaoGU

oGm;onf/

bd k& Ge ftqdyfoif hr Ivu©Pmrsm;bd k& Ge ftqdyfoif hr Ivu©Pmrsm;

bd k& Ge ftqdyfoif hr Ivu©Pmrsm;bd k& Ge ftqdyfoif hr Ivu©Pmrsm;

bd k& Ge ftqdyfoif hr Ivu©Pmrsm;

(5) tufqpfqmvzdwfajr (5) tufqpfqmvzdwfajr 

(5) tufqpfqmvzdwfajr (5) tufqpfqmvzdwfajr 

(5) tufqpfqmvzdwfajr (Acid Sulphate Soil - ASS)

tufqpfqmvzdwf ASS jzpfay:vmykHrSm ajrqDvTm&Sd S ygaom owåK"gwf

pyrite (FeS2) rsm;onf a&0yfcsdefwGif Sulphide tjzpf&Sd&mrS O2 &&Sdaom

tajctaewGif Bacteria wdkY\ vkyfaqmifrIaMumifh "gwfwdk;jyD; H2SO4 jzpfvm&mrS

Toxic jzpfay:vmjcif; jzpfonf/ tqdkyg Bacteria wdkYonf vdktyfaom energy
udk Organic Matter rsm;rS &&Sdojzifh S containing metal rsm;ESifh organic
ypönf;rsm; pkykHjcif;onf ASS jzpfay:jcif;\ tajccH[kqdkEdkifygonf/ ¤if;udk

jrefrmEdkifiH urf;½dk;wef;a'otcsKdUwGif awGUEkdifaomfvnf; {&d,mrsm;jym;jcif;

r&Sdyg/ ¤if;ajronf t0ga&mif? teDa&mifESifh teufa&mifwdkY aygif;pyfawGU&avh&Sdí

okH;a&mifjc,f ajr (Cat Clay) [kvnf; ac:avh&Sdum taemufwdkif;t,ltqt&

pD;yGm;ysufapaom ajr[kvnf; qdkwwfMuygonf/

pyg;pkdufajrqDvTm

1234567
1234567
1234567
1234567
1234567

2424

2424

24



(6) taxGaxGjyóem(6) taxGaxGjyóem

(6) taxGaxGjyóem(6) taxGaxGjyóem

(6) taxGaxGjyóem

pyg;yifü az:jyygjyóemrsm; tjyifawGU&avh&SdonfrSm 'kHaygufjcif;ESifh

eDwdkjyóemwdkY jzpfygonf/ ajrqDvTmonfaEG? rdk;rjywf a&&Sdaejcif;? pOfqufrjywf

oGif;a& &,lxm;jcif;wdkYu ajr\ zGJUpnf;ykHysufum ajruRHjcif;? pdrfhudkifprf;udkifjcif;wdkY

jzpfay:rIudk 'kHaygufonf[k ac:qdkjcif; jzpfygonf/ 'kHaygufjcif;ESifh pyg;yifeDwdk

jzpfjcif;wdkYudk wGJvsufawGU&avh&SdNyD; jzpfay:aom tajctaeay: rlwnfumjyKjyif&ef

enf;vrf;uGmjcm;avh &Sdygonf/

pyg;yifeDwd kvu©PmESif h,SOfwG JawGU&aom tyifvu©Pmay:rlwnfumpyg;yifeDwd kvu©PmESif h,SOfwG JawGU&aom tyifvu©Pmay:rlwnfum

pyg;yifeDwd kvu©PmESif h,SOfwG JawGU&aom tyifvu©Pmay:rlwnfumpyg;yifeDwd kvu©PmESif h,SOfwG JawGU&aom tyifvu©Pmay:rlwnfum

pyg;yifeDwd kvu©PmESif h,SOfwG JawGU&aom tyifvu©Pmay:rlwnfum

ajz&Si f;enf;ajz&Si f;enf;

ajz&Si f;enf;ajz&Si f;enf;

ajz&Si f;enf;

pyg;pkdufajrqDvTm

123456
123456
123456
123456
123456

2525

2525

25

pO fpO f

pO fpO f

pO f

vu©Pmvu©Pm

vu©Pmvu©Pm

vu©Pm

tqdyfoifh"mwftqdyfoifh"mwf

tqdyfoifh"mwftqdyfoifh"mwf

tqdyfoifh"mwf

ukpm;enf;ukpm;enf;

ukpm;enf;ukpm;enf;

ukpm;enf;

1/

2/

3/

4/

tpdk"gwfrjywfaom pyg;cif;

tjrpfMuufOykyfeHY&

(oref;ylrdjcif;? pdrfhudkifjcif;)

tjrpfxdyfydkif;rJeufíoHacs;eHY&

(oHtqdyfoifhjcif;)

pH 4 atmufusí jrpfaqG;ykyf

jzpf (uefYi&JrD;ajr ?ASS)

pyg;yifa&iwfvu©Pmjzpf

tyifuGufao?tjrpftjzLa&mif

(qyfjymaygufjcif;)

H2S (okdY)

Organic acid

Fe+2

FeS

NaCO
3
,

NaHCO3

a&xkwf&ef? oref;EId;&ef

P ? K auR;&ef? ½dk;jywfrsm;

taqG;jref&ef E .M okH;&ef

a&xkwf&ef? P? K auR;&ef?

obm0ajrMoZm vkH;0rxnfh&ef

x,fa&;yg;yg;vkyf&ef?xkH;xnfh&ef

uefoif;qifh? a&iefwm;&ef

ausmufrIefYvkH;0rokH;&ef

P ? K auR;&ef?

obm0ajrMoZmxnfhay;&ef

ausmufrIefYxnfhay;&ef



III. 
  

  

 

oD;ESHyifvdktyfaom tm[m&rsm;oD;ES Hyifvdktyfaom tm[m&rsm;

oD;ES Hyifvdktyfaom tm[m&rsm;oD;ES Hyifvdktyfaom tm[m&rsm;

oD;ES Hyifvdktyfaom tm[m&rsm;

u/ oD;ES HyifESif htm[m&u/ oD;ES HyifESif htm[m&

u/ oD;ES HyifESif htm[m&u/ oD;ES HyifESif htm[m&

u/ oD;ES HyifESif htm[m&

ajrqDvTmwpfckay:wGif oD;ESHpdkufysKd;&mü ajrqDvTmrS tm[m&rsm;udk oD;ESH

yifu pkyf,lonfhenf;wl tjcm;aom tm[m&"gwf t0iftxGufwdkYonf ajrqDvTm

ay:wGif ouf0ifvQuf &Sdygonf/ odkYjzpf&m rdrdpdkufysKd;aom oD;ESH\ vdktyfaom

yrmP&&Sdatmif csdefqxnfhoGif;ay;Edkif&ef vdktyfygonf/ xdkodkY csdefqEdkif&ef

oD;ESHyifrsm; vdktyfavh&Sdaom tm[m&trsKd;tpm;ESifh yrmPudk BudKwifod&Sdxm;&ef

vdktyfygonf/

oD;ESHyif (tyif) wpfckudk "gwfcGJ&mwGif j'yfpiftm[m&trsKd;aygif; (60)

ausmf yg0ifonfhwdkif r&Sdrjzpfvdktyfaom tm[m&tjzpf (16) rsKd;udk avhvm

rSwfwrf;wif xm;EdkifcJhjyD; jzpfygonf/ ¤if;wdkYwGif C, H, O rSm avxk? a&xkrS

&&SdjyD; tm[m&tjzpf xnfhoGif;&ef rvdkaom j'yfpifrsm; jzpfMuygonf/ usef

(13) rsKd;teuf EdkufBwdK*sif (N)? azmhpz&yf (P) ESifh ydkwufpD,rf (K) wdkYrSm

t"dutm[m&"mwfrsm;jzpfum u,fqD,rf (Ca)? r*¾eDqD,rf (Mg) ESifh qmvzm

(S) wdkYrSm 'kwd,ta&;BuD;qkH; vdktyfaom tm[m&"mwfrsm; jzpfMuygonf/

oH (Fe)? r*¾eD;pf (Mn)? oGyf (Zn)? aumhyg; (Cu)? rdkvpf'Derf (Mo)?
bdk&Gef (B) ESifh uvdk½dk'f (Cl) wdkYrSm tenf;vdktm[m&rsm;jzpfMuí ¤if;wdkYudk

Trace element [kvnf; trnfowfrSwfygonf/ þodkY macro (major + sec-
ondary) element onf¤if; micro (Trace) element onf vnf;aumif;

owfrSwf&jcif;rSm ykHrSeftyifwpfckwGif ¤if;"gwfrsm; yg0ifrI tcsKd;tpm;aMumifh

jzpfygonf/ ¤if;udk atmufygtwdkif; avhvmawGU&SdEdkifygonf/

Concentration of nutrients in plants for normal growth

C 45% Fe 100 ppm
H 6% Mn 50 ppm
O 45% Zn 20 ppm
N 1.5% Cu 6 ppm
P 0.2% Mo 0.1 ppm
K 1.0% B 20 ppm
Ca 0.5% Cl 100 ppm
Mg 0.2%
S 0.1%

pyg;pkdufajrqDvTm

1234567
1234567
1234567
1234567
1234567
2626

2626

26



C.H.O rStyjzpfaom useftm[m&rsm;udk tyifonf tm[m&tjzpfajrqDvTmrS

(from soil) pkyf,ljcif;jzpf&m ¤if;pkyf,laom ykHpHudkvnf; em;vnfxm;oifhonfjzpfí

atmufygtwdkif; azmfjytyfygonf/

Essential part of Nutrient (E.P.N)
N = NO

3
-, NH

4
+ Fe =  Fe+2, Fe+3

P = HPO4
-, H2PO4

-2 Zn =  Zn+2

K = K+ Mn =  Mn+2, Mn+4

Ca = Ca+2 Cu =  Cu+2

Mg = Mg+2 Mo =  MoO4
-2

S = SO3
+2, SO4

+2 B =  BO3
+2

Cl =  Cl-

azmfjyyg tm[m&rsm;udk rdrdpyg;yifonf vkHavmufrQwpGm&&SdEdkif&ef

pyg;yifrS txGufay:rlwnfí pkyf,lrnfh tm[m&yrmPudkvnf; avhvmxm;

&rnf jzpfygonf/ pyg;yifonf wpf{uvQif wif; (100) EIef; xGuf&Sd&ef

atmufygtwdkif; tm[m&rsm;udk pkyf,lrnf jzpfygonf/

N = 100 lb/ac Fe =  2 lb/ac Si =  250 lb/ac
P = 15 Mn =  2 Mo =  0.004
K = 120 Zn = 0.2
Ca = 12 Cu = 0.15
Mg = 11 B = 0.15
S = 5 Cl = 0.025

pyg; (5 ton / ha) wpf{uwif; 100 EIef;xGuf&Sd&ef vdktyfaom tm[m&

rsm;udk azmfjyjyD; jzpfírdrdvdktyfaom txGufEIef;twGuf wGufcsufxnfhoGif;Edkifrnf

jzpfygonf/

odkYaomf rdrdxnfhoGif;vdkufaom ("gwf + obm0) ajrMoZmrsm;rS

tm[m&wdkYtm; tyifrS &&SdEdkifrIrSm wpforwfwnf; &Sdrnfr[kwfbJ -

ajrcsOfiefudef; (pH)? tm[m&aysmf&nfjyif;tm; (Concentration)?
ajrqDvTmtajctae Buffering Capacity ESifh Base Saturation ponfhwdkYudk

jyXmef;aeaom C.E.C,  Clay%, ajrom;tEktMurf;  (Texture) ponfh*kPfowåd

rsm; jrpfpOftiftm; (Root interception) wdkYay:wGifvnf; rlwnfaeygonf/

pyg;pkdufajrqDvTm

123456
123456
123456
123456
123456

2727

2727

27



ajrcsOfiefudef; pH ESifh ywfoufí ajrqDvTmrS tm[m&pkyf,lrItay:

vTrf;rdk;ykHudk a&SUwGif aqG;aEG;cJhNyD; jzpfygonf/

ajrqDvTm a&\ tm[m&yg0ifrI (Nutrient concentration) rSm rdrd

xnfhoGif;rnfh tm[m&wGufcsufrIü ta&;ygqkH; tcsufjzpfí "gwfcGJppfaq;jcif;

enf;jzifhom &&Sdedkifrnfh tcsuftvuf jzpfygonf/ pdkufysKd;ynm&SifwpfOD;taejzifh

"gwfcGJawGU&Sdcsufrsm;udkvnf; txdkuftavsmuf okH;oyfwwf&ef vdktyfygonf/

"gwfcGJawGU&Sdvmaom tm[m&yg0ifrI tenf;trsm; oufrSwfcsufrsm;

udkvnf; atmufygtwdkif; avhvmEdkifygonf/

Broad rating of total N and O.M in Soil

Broad rating for Available N, P, K

pyg;pkdufajrqDvTm

1234567
1234567
1234567
1234567
1234567

2828

2828

28

Ser Organic Carbon% N content % of soil wt Rating

1

2

3

4

5

>20

10-20

4-10

2-4

<2

>1.0

0.5-1.0

0.2-0.5

0.1-0.2

<0.1

tvGefrsm;

rsm;

toifhwifh

enf;

tvGefenf;

Ser Available N mg/
 100 g

Available P2O5 mg/
100 g

Rating

1

2

3

>6

4-6

<4

>9.16

4.58-9.16

<4.58

rsm;

oifh

enf;

Available K2O
mg/ 100 g

>20

10-20

<10



Broad rating for Ex Ca and Mg

tenf;vdktm[m&ESifh ywfoufírl "gwfcGJppfaq;aom enf;ay:rlwnfum

Critical level rsm;udk azmfjyxm;jyD; ajrqDvTmwGif ¤if;xuf avsmhenf;yg&Sdygu

xnfhoGif;ay;Edkifa&; pOf;pm;&awmhrnf jzpfygonf/

The critical limits for micronutrients using soil analysis are
presented below:

Source: Adapted from S.K. De Datta. 1989

pyg;pkdufajrqDvTm

123456
123456
123456
123456
123456

2929

2929

29

Critical deficiency levels in rice soils Micronutrients

Element

B

Cu

Fe

Mn

Mo

Zn

Method

Hot Water

DTPA + CaCl2                           (pH 7.3)

DTPA + CaCl2    (pH 7.3)

NH4C2H3O2                                (pH 4.8)

DTPA + CaCl2                            (pH 7.3)

0.1 NH2PO4 and

3 N NH4H2PO4

(NH4)2 (C2O4)                             (pH 3.3)

0.5 NHCL

Dithizone + NH4C2H3O2

EDTA + (NH4)2CO3

DTPA + CaCl2                            (pH 7.3)

Critical level (ppm)

0.1-0.7
    0.2

2.5-4.5
1.0
15-20

0.04-0.2
1.5
0.3 - 2.2
1.5
0.5 - 0.8

Ser Exchangeable
Ca

Exchangeable
Mg

1

2

3

>10.0

5-10

<5

>7.0

3.5-7.0

<3.5

E.D.T.A method
me/100 g

rsm;

oifh

enf;



xdkodkY xnfhoGif;ay;Edkifjcif;r&Sdygu pyg;yifonf tm[m&csKdUwJhrIvu©Pm

rsm;udk jyovmawmhrnf jzpfygonf/

xdktcg vdktyfaom tm[m&qdkif&m pDrHcefYcGJrI Nutrient Management
udk aqmif&Guf&awmhrnfjzpfygonf/ tm[m&pDrHcefYcGJrIudk aqmif&Gufawmhrnf

qdkvQif oD;ESHyifrsm;onf tm[m&pkHnDrQwpGm r&&Sdygu rdrdarQmfrSef;xm;aom

txGufudk r&EdkifaMumif; BudKwifem;vnf oabmaygufxm;&ef vdktyfygonf/

oD;ESHyif vdktyfaom tm[m& (16) rsKd; (,cktcg 18 xd) &Sdonfhteuf

tm[m& wpfrsKd;rsKd;csKdUwJhygu oD;ESHyifonf xdkcsKdUwJhaom tm[m&rS uefYowfvdkuf

aom txGufudkom &&SdEdkifawmhrnfjzpfaMumif; *smrefajrqDvTmynm&Sif Liebig
u xkwfazmfcJhygonf/ ¤if;tqdkudk atmufygykHwGif txift&Sm; awGUEdkifygonf/

Justus von Liebig's "Law of the Minimum'' published in 1873

(1) EdkufBxdK*sif tm[m&pDrHcefYcG JrI (1) EdkufBxdK*sif tm[m&pDrHcefYcG JrI 

(1) EdkufBxdK*sif tm[m&pDrHcefYcG JrI (1) EdkufBxdK*sif tm[m&pDrHcefYcG JrI 

(1) EdkufBxdK*sif tm[m&pDrHcefYcG JrI (Nitrogen(N) Management)

- rlvajrqDvTmwGif N yg0ifrI enf;yg;jcif;?

- xnfhoGif;aom N ajrMoZmrSm avvGifhqkH;½I H;rIrsm;jcif;wdk YaMumifh

oD;ESHyifonf N csKdUwJh oGm;wwfygonf/ oD;ESHyifrsm;\ tm[m&

csKdUwJhrIvu©Pmrsm;teuf N csKdUwJhrIonf todomqkH;jzpfygonf/

Organic Matter yg0ifrIenf;jcif;ESifh ajrcsOfrsm;wGif N csKdUwJhrIvu©Pm

udk ydkrdkawGU&wwfygonf/

pyg;pkdufajrqDvTm

1234567
1234567
1234567
1234567
1234567

3030

3030

30



- EkdufBxdK*sifonf protein wnfaqmufrI\ tajccHjzpfí tyif\

tpdrf;a&mifjc,f chlorophyll wGif t"du yg0ifygonf/ tyifrS NO
3
-

ykHpHESifh NH4
-
 ykHpHwdkYjzifh pkyf,lavh &Sdygonf/ odkYaomf ajrxJrS NO3

-

[lorQ tm;vkH;&&SdEdkifonf r[kwfyg/ ajrwGif pdrfh0ifjyD; "gwfajymif;um

N
2
O,NO-gas rsm;tjzpf aysmufqkH;oGm;Edkifygonf/

- rdrdpdkufcif;ajrwGif xnfhoGif;&rnfh N ajrjoZmyrmPrSm oD;ESHtrsKd;

tpm;? arQmfrSef;txGufEIef;? O.M yg0ifrI? ,cifpdkufysKd;aom oD;ESHESifh

xnfhoGif;rnfh obm0ajrjoZm Manure wdkY tay:rlwnfygonf/

Ek dufBxdK*sif csK d UwJ hrIvu©PmEk dufBxdK*sif csK d UwJ hrIvu©Pm

Ek dufBxdK*sif csK d UwJ hrIvu©PmEk dufBxdK*sif csK d UwJ hrIvu©Pm

Ek dufBxdK*sif csK d UwJ hrIvu©Pm

pyg;pkdufajrqDvTm

123456
123456
123456
123456
123456
3131

3131

31



- pyg;yifonf N csKdUwJhygu atmuf&Gufrsm;rSpum 0gvmNyD; tyifajcmuf

oGm;jcif;? BuD;xGm;rI &yfwefYjcif;? t&Gufao;i,fjcif;? yifyGm;enf;jcif;?

tESHygyifyGm;enf;jcif;? wpfESHygatmifaphenf;jcif;? txGufodompGm usqif;

jcif;wdkY jzpfay:apEdkifygonf/

- pyg;yif N vdktyfrIrSm wpfuGufESifh wpfuGuf? wpfuGif;ESifhwpfuGif;

wlnDrnf r[kwfbJ uGJjym;jcm;em;aom ta&mifjzifh jyo&rnfjzpfygonf/

xdktcg pDrHcefYcG Jolonf pyg;yif N vdktyfrIudk wduspGm od&S d&ef

(vdktyfaomtcsdef? vdktyfaomyrmPudk) vdktyfygonf/ vdktyfcsdefwGif

jznfhwif;ray;rdygu txGufudk xdcdkufEdkifouJhodkY vdktyfonfxuf ydkrdk

auR;rdygu rvdkvm;tyfaom ab;xGufqdk;usKd;rsm; (Oyrm- ydk;rTm;a&m*g

usa&mufrI)udk BuHKawGUEdkifygonf/ xdkYaMumifh oD;ESHyif N vdktyfrIudk

wduspGm wdkif;wmEdkif&ef chlorophyll meter (SPAD) udk tokH;jyKvm

Muygonf/

pyg;pkdufajrqDvTm

1234567
1234567
1234567
1234567
1234567

3232

3232

32



SPAD reading 
ESif h ESif h 

ESif h ESif h 

ESif h L.C.C reading
 csdwfqufykH csdwfqufykH

 csdwfqufykH csdwfqufykH

 csdwfqufykH

- vufawGUwGif chlorophyll meter tpm; leaf color chart (LCC) udk

us,fjyefYpGm tokH;jyKvmMujyDjzpfygonf/ LCC rSm pyg;t&Guf\ tpdrf;a&mif

tEkt&ifh Tone color tvdkuf eHygwf 1 rS 6 xd ay;xm;jyD; ¤if;ESifhnDrQaom

SPAD meter eHygwfrsm;rSm azmfjyygtwdkif; jzpfygonf/ chlorophyll
meter ESifh LCC wdkY\ tajccHoabmw&m;rSm pyg;t&Guf&Sd chloro-
phyll pdrf;a&mifjc,f tEk? &ifhay:rlwnfum N vdktyfrIudk cGJjcm;xm;jcif;

jzp f Ny D ; LCC eHygwf(4)? SPAD eHygwf 36.2 onf pyg;& Guf

wpfpwk&ef;rDwmwGif N ( 1.4 rS 1.5 gm) yg0ifonf[k &nfnTef;ygonf/

LCC
 u'f tokH;jyKyk H u'f tokH;jyKyk H

 u'f tokH;jyKyk H u'f tokH;jyKyk H

 u'f tokH;jyKyk H

1/ LCC u'fjzifh ta&mifwdkif;jcif;udk pyg;yifa&TUajymif;pdkufNyD; (14) &ufom;rS

(21) &ufom;wGif pwifjyD; yef;pyGifhonfhtcsdefxd aqmif&Guf&onf/

2/ pyg;cif;&Sd a&m*gydk;rTm;ysufpD;rIr&Sdaom tyifaygufnDnmaom tcif;rS

tenf;qkH; t&Guf (10) &Gufudk usyeff;pepfjzifh wdkif;wm&rnf/

3/ aumufNrHKwpfNrHK&Sd aumif;pGm BuD;xGm;jyefYum;jyD;aom tay:qkH;t&Gufudk

wdkif;wm&rnf/

4/ t&Guftv,fydkif;ta&mifeSifh LCC u'fta&mifudk EIdif;,SOfwdkif;wm&rnf/

5/ LCC wdkif;wmjcif;udk pyg;cif;wGifyif aqmif&Guf&efjzpfjyD; t&Gufudk jzwf,l

wdkif;wmjcif; rjyKvkyf&yg/

pyg;pkdufajrqDvTm

123456
123456
123456
123456
123456

3333

3333

33



6/ LCC u'fay: aea&mifwdkuf½dkufrusa&muf&ef rdrdudk,fjzifhuG,fí wdkif;wm

&rnf/

7/ jzpfEdkifvQif LCC wdkif;wmjcif;udk tcsdefrSefrSefESifh wpfOD;wnf;u aqmif&Guf

&rnf/

8/ wpfywfjcm; (odkY) 10 &ufjcm; wpfcgwdkif;wmjyD;

9/ t&Guf (10)&Gufteuf (5)&GufausmfrS Critical Value udk jyoygu Fertil-
izer auR;ay;&ef jzpfygonf/ (30 aygif̂ {u EIef;)

pyg;yifrS N tm[m&vdktyfaMumif; jyoonfh Critical Value udk atmufyg

twdkif; rsKd;tvdkuf awGU&SdEdkifygonf/

rsK d;^ pd kufpepfrsK d;^ pd kufpepf

rsK d;^ pd kufpepfrsK d;^ pd kufpepf

rsK d;^ pd kufpepf Critical Value

Semidwarf indica rsKd;- wdkuf½dkuftaphcspdkuf 3

Scented/ aromatic rsKd;- ysKd;axmifpdkuf 3

Semidwarf indica rsKd;- ysKd;axmifpdkuf 4

Hybrid variety rsKd;- ysKd;axmifpdkuf 4

(2) azmhpz&yf pDrHcefYcG JrI (2) azmhpz&yf pDrHcefYcG JrI 

(2) azmhpz&yf pDrHcefYcG JrI (2) azmhpz&yf pDrHcefYcG JrI 

(2) azmhpz&yf pDrHcefYcG JrI (P management)

- ajrqDvTmwGif rlv P enf;yg;jcif;

- jznfhwif;ay;aom P rvkHavmufjcif;

- P csKyfxdef;rIrsm;jcif; (acid soil) ESifh
- N vGefuJpGm auR;aom ajrrsm;onf P tm[mcsKdUwJhrIudk jzpfay:apEdkif

ygonf/

tyifonf P udk DNA, RNA wdkY wnfaqmuf&efESifh Energy odkavSmif&ef

pkyf,ljcif; jzpfygonf/ P onf tjrpfzGJUpnf;rIESifh tyGifhtoD;wdkYudk tm;ay;jyD;

BuD;xGm;rI vQifjrefapygonf/ P udk tyifrS H
2
PO

4
-
 ESifh HPO

4
-2
 ykHpHwdkYjzifh

pm;okH;onf/

pyg;pkdufajrqDvTm
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azmhpz&yfcsK d UwJ hr Ivu©Pmrsm;azmhpz&yfcsK d UwJ hr Ivu©Pmrsm;

azmhpz&yfcsK d UwJ hr Ivu©Pmrsm;azmhpz&yfcsK d UwJ hr Ivu©Pmrsm;

azmhpz&yfcsK d UwJ hr Ivu©Pmrsm;

pyg;yifonf azmhpz&yfcsKdUwJhygu

- BuD;xGm;rIaES;jcif;/

- t&Guf c&rf;a&mifoef;jcif;/

- t&Gufxdyfzsm;rsm; pdrf;ndKa&mifajymif;jcif;/

- &ifhrSnfhrI aemufusjcif;ESifh

- toD;taphjzpfxGef;rI tm;enf;jcif;wdkYudk awGU&ygonf/

pyg;pkdufajrqDvTm
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(3) ydkwufpD,rf pDrHcefhcG JrI (3) ydkwufpD,rf pDrHcefhcG JrI 

(3) ydkwufpD,rf pDrHcefhcG JrI (3) ydkwufpD,rf pDrHcefhcG JrI 

(3) ydkwufpD,rf pDrHcefhcG JrI (K Management)

- ajrqDvTmwGif rlv K enf;yg;jcif;

- jznfhwif;ay;aom K rvkHavmufjcif;

- ½dk;jywf tikwfrusefatmif aumuf&dwfodrf;jcif;

- ajrwGif (oJajr) pdrfh0ifqkH;½IH;jcif;

- a&xkwf&cufcJaom ajrjzpfjcif;eSifh

- Na, Mg, Ca wdkYrSm K ESifh EIdif;,SOfvQif ajrwGif yg0ifrIrsm;jym;aejcif;wdkY

onf K tm[m&csKdUwJhrIudk jzpfay:apjcif; jzpfygonf/

K onf tyif\ tm[m&rsm; (oMum;"gwf) o,f,lydkYaqmif&efESifh

strach zGJUpnf;&eftwGuf tyifrS vdktyfjcif;jzpfygonf/ ¤if;onf t&Guf\

stomata tydwftzGifhudk xdef;csKyfí tyiftwGif; a&tokH;jyKrIudk tusKd;jzpfapyg

onf/ tyifydk;rTm;a&m*gwdkufcdkufrIudk cHEdkif&nf&SdapNyD; oD;ESHyif\ t&nftaoG;udk

aumif;rGefapygonf/ yifyGm;udk rsm;jym;apjyD; tapht&G,fESifh tav;csdefwdk;yGm;

apygonf/ tyifrS K+ ion tjzpf pkyf,lygonf/

yd kwufpD,rfcsK d UwJ hr Ivu©Pmyd kwufpD,rfcsK d UwJ hr Ivu©Pm

yd kwufpD,rfcsK d UwJ hr Ivu©Pmyd kwufpD,rfcsK d UwJ hr Ivu©Pm

yd kwufpD,rfcsK d UwJ hr Ivu©Pm

pyg;pkdufajrqDvTm
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ydkwufpD,rfcsKdUwJhygu pyg;yifonf t&Guf&ifhrsm; xdyfESifh EIwfcrf;rSpum ajcmufvm

jyD; atmuf&Gufrsm; t0ga&mifodkY ajymif;vmygonf/ xdkYjyif

- yifpnfawmifhwif;rI tm;enf;um ,dkifvJvmEdkifjcif;?

- BuD;xGm;rIaES;jcif;ESifh toD;i,fjcif;?

- txl;ojzifh pyg;wGif atmifaph&mEIef;udk BuD;pGmxdcdkufonf/

(4) u,fvfpD,rf pDrHcefYcG JrI (4) u,fvfpD,rf pDrHcefYcG JrI 

(4) u,fvfpD,rf pDrHcefYcG JrI (4) u,fvfpD,rf pDrHcefYcG JrI 

(4) u,fvfpD,rf pDrHcefYcG JrI (Ca Management)

- ajrqDvTmwGif &&SdEdkifaom Ca yg0ifrIenf;jcif;?

- pH jrifhí Na: Ca us,fjyefYjcif; (Na yg0ifrIrsm;jcif;)
- Fe: Ca, Mg: Ca tcsKd;us,fjyefYí Ca pkyf,lrItm;enf;jcif;?

- N ESifh K ajrMoZmrsm; vGefuJpGm tokH;jyKojzifh NH4: Ca ESifh

K: Ca us,fjyefYjcif;?

- P ajrMoZmvGefuJpGm auR;jcif;wdkYaMumifh pyg;yifwGif Ca csKdUwJh

wwfygonf/

u,fvpD,rfcsK d UwJ hr Ivu©Pmu,fvpD,rfcsK d UwJ hr Ivu©Pm

u,fvpD,rfcsK d UwJ hr Ivu©Pmu,fvpD,rfcsK d UwJ hr Ivu©Pm

u,fvpD,rfcsK d UwJ hr Ivu©Pm

Ca csKdUwJhrIvu©mrSm trsm;tm;jzifh &GufEkrsm;wGif jzpfay:wwfjyD; tjrpf

BuD;xGm;rIudkvnf; xdcdkufapEdkifygonf/ a&mifrnDuGufrsm;? qJvfaouGufrsm;

jzpfay:jyD; &GufEkrsm;\ xdyfzsm;rsm; vdyfaewwfygonf/ odkYaomf Ca csKdUwJhrI

vu©PmrSm jyif;xefaom tajctaewGifom rsufaphjzifh jrifawGUEdkifygonf/

&GufEkxdyfzsm;rsm; vdyf&mrS tjzLa&mifajymif;oGm;ygonf/ qJvfao tissue rsm;rSm
t&Gufem;wpfavQmuf jyefYESHYvmjyD; tndKa&mifajymif;oGm;ygonf/

pyg;pkdufajrqDvTm
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(5) r*¾eDpD,rf pDrHcefYcG JrI (5) r*¾eDpD,rf pDrHcefYcG JrI 

(5) r*¾eDpD,rf pDrHcefYcG JrI (5) r*¾eDpD,rf pDrHcefYcG JrI 

(5) r*¾eDpD,rf pDrHcefYcG JrI (Mg Management)

ajrqDvTmwGif Available Mg enf;yg;jcif;eSifh K : Mg tcsKd;us,fjcif;wdkYu

(> 1: 1) udk r*¾eDpD,rf up take udk xdcdkufjyD; csKdUwJhoGm;Edkifygonf/ rdk;aumif;aomuf

v,fajrESifh oJqef ajrcsOfrsm;wGif ydkrdkawGU&ygonf/

r*¾eDpD,rf csK d UwJ hrIvu©Pmr*¾eDpD,rf csK d UwJ hrIvu©Pm

r*¾eDpD,rf csK d UwJ hrIvu©Pmr*¾eDpD,rf csK d UwJ hrIvu©Pm

r*¾eDpD,rf csK d UwJ hrIvu©Pm

Mg onf chlorophyll wGifyg0ifjyD; tpmcsufvkyfrIjzpfpOfü tm;ay;yg

onf/ t&Guf&ifhrS t&GufEkodkY a&TUvsm;rI jrefqefygojzifh csKdUwJhrIvu©PmrSm

t&Guf&ifhrsm;wGif pwifawGU&ygonf/ Mg csKdUwJhaom pyg;yifonf vIdif;wGefYykH

&Snfvsm;aom t&Gufrsm;&SdjyD; &GufaMumrsm;Mum;wGif vdar®mfa&mif? t0ga&mif?

a&mifrnDuGufMum;rsm;udk awGU&ygonf/ Mg csKdUwJhrIaMumifh pyg;yifwGif wpfESHyg

yifyGm;ESifh taphtav;csdefudk avsmhusapygonf/ pyg;aphwGif yg0ifaom pro-
tein ESifh starch content wdkY avsmhenf;jyD; qeft&nftaoG; usqif;apygonf/

oHtqdyfoifhrIudk ydkrdk jyif;xefapygonf/

(6) qmvzm pDrHcefYcG JrI (6) qmvzm pDrHcefYcG JrI 

(6) qmvzm pDrHcefYcG JrI (6) qmvzm pDrHcefYcG JrI 

(6) qmvzm pDrHcefYcG JrI (S Management)

v,fajrrsm;wGif awGU&avh&SdNyD; oJqefí ajraqG;yg0ifrIenf;aom ajrrsKd;wGif

ydkrdkawGU&Sd&ygonf/

- ajrqDvTmwGif S yg0ifrIenf;jcif;

- ajrudk rtm;rvyf pdkufysKd;jcif;

- S ryg0ifaom ajrMoZmrsm;udkom pGJNrJokH;pGJvmjcif; Oyrm - Urea

pyg;pkdufajrqDvTm
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- ajratmufa&wGif S yg0ifrIenf;jcif;

- oD;ESHt<uif;tusef (½dk;jywf) rsm;udk rD;½IdUjcif;wdkYaMumifh ajrqDvTmonf

S csKdUwJhvmwwfygonf/

- allophane ygaomajrrsm;? Organic Matter yg0ifrIenf;aom ajrrsm;?

oJqefaomajrESifh highly weathered soil wdkYrSm S csKdUwJhrIudk ydkrdk awGU&

wwfygonf/

qmvzmcsK d UwJ hr Ivu©Pmrsm;qmvzmcsK d UwJ hr Ivu©Pmrsm;

qmvzmcsK d UwJ hr Ivu©Pmrsm;qmvzmcsK d UwJ hr Ivu©Pmrsm;

qmvzmcsK d UwJ hr Ivu©Pmrsm;

S onf tyiftwGif;ü N avmufa&TUvsm;rI rjrefqefojzifh S csKdUwJhrIudk

pyg;yif\ &GufEkrsm;wGif OD;pGm awGU&wwfygonf/ S csKdUwJhvQif t&Gufrsm;

pdrf;azsmha&mif? pdrf;0ga&mif oef;vmum aemufydkif; wpfyifvkH; t0ga&mifajymif;

oGm;ygonf/ S csKdUwJhjcif;jzifh pyg;yifonf tyiftjrifhESifh BuD;xGm;rI &yfwefYoGm;jcif;?

yifyGm;avsmhenf;jcif;ESifh &ifhrSnfhrI 1 - 2 ywfxd aemufusjcif;wdkY jzpfapEdkifygonf/

(7) oH"gwf(7) oH"gwf

(7) oH"gwf(7) oH"gwf

(7) oH"gwf (Fe)
 pDrHcefYcG JrI pDrHcefYcG JrI

 pDrHcefYcG JrI pDrHcefYcG JrI

 pDrHcefYcG JrI (Fe Management)

Fe onf tyif\ tpmcsufvkyfrIwGif ta&;ygjyD; ¤if;csKdUwJhjcif;u K
pkyf,lrIudkyg xdcdkufapygonf/

- oH"gwfyg0ifrIenf;aom ,majrrsm;

- Fe "gwf enf;yg;jcif;

- ajrwGif pH jrifhrm;jcif;ESifh P : Fe us,fjcif;u Fe csKdUwJhrIudk jzpfay:

apEdkifygonf/

pyg;pkdufajrqDvTm
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- orajr? ajriefESifh awmif,mrsm;

- SAR jrifhaom oGif;a&tokH;jyKaom v,fajrrsm;

- oJqefajrrsm;wGif Fe csKdUwJhrIudk ydkrdkawGU&wwfygonf/

oH"gwfcsK d UwJ haomvu©Pmrsm;oH"gwfcsK d UwJ haomvu©Pmrsm;

oH"gwfcsK d UwJ haomvu©Pmrsm;oH"gwfcsK d UwJ haomvu©Pmrsm;

oH"gwfcsK d UwJ haomvu©Pmrsm;

pyg;yifonf oH"gwfcsKdUwJhyguBuD;xGm;pt&Gufrsm;wGif &GufaMumrsm;

t0ga&mifoef;vmjyD; wjznf;jznf; wpf&GufvkH; tpdrf;azsmha&mif jzpfvmygonf/

tyifBuD;xGm;rI &yfwefYoGm;jyD; t&Gufrsm; jyefYum;rIr&Sd ao;i,fvmrnf/ xdkYaMumifh

Organic Matter yrmPodompGm usqif;vmrnf jzpfonf/

(8) oGyf"gwf (8) oGyf"gwf 

(8) oGyf"gwf (8) oGyf"gwf 

(8) oGyf"gwf (Zn)
  pDrHcefhcG JrI   pDrHcefhcG JrI 

  pDrHcefhcG JrI   pDrHcefhcG JrI 

  pDrHcefhcG JrI (Zn Management)
- ajrqDvTmwGif Zn yg0ifrIenf;jcif;/

- csKdUwJhrIudk cHEdkif&nfrJhaom rsKd;jym;pdkufysKd;jcif;/

- ajrwGif pH jrifhrm;jcif;/

- HCO
3
 jrifhrm;pGm yg0ifjcif;/

- P ajrMoZmvGefuJpGm auR;jcif;/

- oGif;a&wGif P yg0ifrIrsm;jcif;/

- Organic Matter ESifhtyift<uif;tusefrsm;aom Calcarious Soil jzpfjcif;/
- xkH;vGefuJpGm tokH;jyKjcif;wdkYaMumifh Zn csKdUwJhrIjzpfapEdkifygonf/

- Cropping intensity jrifhrm;pGm &,laom pyg;ajrrsm;wGif Zn csKdUwJhrIudk

ydkrdkawGU&SdEdkifygonf/

pyg;pkdufajrqDvTm
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Zn
 csK dUwJ haomvu©Pmrsm; csK dUwJ haomvu©Pmrsm;

 csK dUwJ haomvu©Pmrsm; csK dUwJ haomvu©Pmrsm;

 csK dUwJ haomvu©Pmrsm;

pyg;yifonf ¤if;csKdUwJhyguajymif;a&TUpdkufjyD; 2-4 ywftwGif; &GufEkrsm;\

rsufESmjyifwGif ndKrGJa&mif tpuftajymufrsm; awGU&rnf/ pyg;&Gufrsm;ao;í

cRefaejyD; BuD;xGm;rI &yfwefYoGm;rnf/ t&GufEkrsm;wGif ydkrdkjzpfay:aMumif; awGU&onf/

yifyGm;enf;jyD; BuD;xGm;rI&yfwefYojzifh &ifhrSnfhcsdef aemufusjcif;ESifh pyg;tzsif;rsm;

jcif;wdkYudk jzpfay:apEdkifonf/

(9) rif;*eD;pf (9) rif;*eD;pf 

(9) rif;*eD;pf (9) rif;*eD;pf 

(9) rif;*eD;pf (Mn)
 pDrHcefhcG JrI  pDrHcefhcG JrI 

 pDrHcefhcG JrI  pDrHcefhcG JrI 

 pDrHcefhcG JrI (Mn Management)

awmif,mpyg;cif;ESifh Organic Soil wdkYwGif ydkrdkjzpfyGm;avh&Sdonf/

- ajrqDvTmwGif Mn yg0ifrIenf;jcif;?

- ajrwGif Fe yg0ifrIrsm;jym;jcif;?

- Ca, Mg, Zn ESifh NH4 wdkY yg0ifrIjrifhrm;jcif;?

pyg;pkdufajrqDvTm
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- ajrcsOfwGif xkH;vGefuJpGmxnfhjcif;wdkYonf Mn csKdUwJhrIudk jzpfay:apEdkif

ygonf?

- Ultisol,Oxisols ponfh Up Land rsm;?
- Organic Matter enf;yg;aom ajriefrsm;?

- Fe "gwfyg0ifrIrsm;aom ,dk,Gif;pyg;ajrrsm;?

- Highly weathered soil wdkYwGif Mn csKdUwJhrIudk ydkrdkawGU&Sd&wwfygonf?

rif;*eD;pf csK d UwJ hrIvu©Pmrsm;rif;*eD;pf csK d UwJ hrIvu©Pmrsm;

rif;*eD;pf csK d UwJ hrIvu©Pmrsm;rif;*eD;pf csK d UwJ hrIvu©Pmrsm;

rif;*eD;pf csK d UwJ hrIvu©Pmrsm;

&GufEkrsm;\ xdyf&GufaMumrsm;Mum; rD;cdk;a&mif Chlorosis pwifjzpfvmjyD;

t&Gufatmuf ajcxd jyefYESHYvmrnf/ topfjzpfvmaom &GufEkrsm;rSm tpdrf;azsmh

a&mif&SdjyD; t&Gufrsm; cRefí ao;oG,fwdkawmif;rnf/ yifyGm;rsm;wdk;vmrnf/ t&Guf

ta&twGuf enf;yg;vmjyD; tyifykaernf/

(10) aumhyg; (10) aumhyg; 

(10) aumhyg; (10) aumhyg; 

(10) aumhyg; (Cu)
 pDrHcefYcG JrI  pDrHcefYcG JrI 

 pDrHcefYcG JrI  pDrHcefYcG JrI 

 pDrHcefYcG JrI (Cu Management)

- ajrwGif Cu yg0ifrIenf;yg;jcif;?

- cJajrwdkYwGif Cu pGJuyfxdef;csKyfxm;jcif;?

- trdausmufwGif Cu yg0ifrIenf;jcif;? Oyrm - Quartz
- ajrcsOfwGif xkH;vGefuJpGm auR;rdjcif;?

- Cu yg0ifrI (odkY) auR;rIvGefuJjcif;wdkYonf Cu csKdUwJhrIudk jzpfay:apEdkif

ygonf/

pyg;pkdufajrqDvTm

1234567
1234567
1234567
1234567
1234567

4242

4242

42



- Histosol, Humic volcanic ESifh peat soil wdkYwGif¤if;? Ultisol, Oxisol
ponfh *0HcH highly weathered soil wdkYwGif¤if; oJqefaomajrwdkYwGif¤if;

Cu csKdUwJhrIudk ydkrdkawGU&wwfygonf/

Cu
 csK dUwJ hrIvu©Pmrsm; csK dUwJ hrIvu©Pmrsm;

 csK dUwJ hrIvu©Pmrsm; csK dUwJ hrIvu©Pmrsm;

 csK dUwJ hrIvu©Pmrsm;

pyg;yifonf aumhyg; csKdUwJhygu t&Gufv,faMum\ ab;wpfbuf

wpfcsufwGif a&mifrnD tpif;rsm;jzpfay:jyD;aemuf? t&GufwGif ndKrGJa&mif a&pdkuGuf

rsm; jzpfay:vmonf/ t&Gufopfrsm;\ xdyfrSm tyfrsm;uJhodkY ao;oG,fcRefxuf

vmrnf? yifyGm;enf;jcif;? 0wfrIef viability xdcdkufjcif;wdkYaMumifh pyg;ESHrsm;

tzsif;rsm;aprnf/

(11) bdk&Gef(11) bdk&Gef

(11) bdk&Gef(11) bdk&Gef

(11) bdk&Gef(B) 
pDrHcefYcG JrI pDrHcefYcG JrI 

pDrHcefYcG JrI pDrHcefYcG JrI 

pDrHcefYcG JrI (B Management)

- ajrwGif B yg0ifrIenf;jcif;?

- ajrap;ESifh O.M wdkYwGif B pGJuyfpkyf,lxm;jcif;?

- rdk;acgifjcif;?

- xkH;vGefuJjcif;wdkYaMumifh B csKdUwJhrI jzpfay:apEdkifygonf/

- B csKdUwJhrIudk Highly weathered acid soil ESifh oJqefaom pyg;ajrrsm;

wGif¤if;

- rD;oifhausmufrS qif;oufvmaom ajrcsOfrsm;wGif¤if;?Organic Matter
rsm;aomajrrsm;wGif¤if; ydkrdkawGU&Sdwwfygonf/

pyg;pkdufajrqDvTm
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bdk&Gef bdk&Gef 

bdk&Gef bdk&Gef 

bdk&Gef (B)
 csKdUwJhaom vu©Pmrsm; csKdUwJhaom vu©Pmrsm;

 csKdUwJhaom vu©Pmrsm; csKdUwJhaom vu©Pmrsm;

 csKdUwJhaom vu©Pmrsm;

pyg;yifonfbdk&GefcsKdUwJhygu&GufEkrsm;\ xdyfzsm;rsm;vdyfí tjzLa&mifajymif;aeonf/

(12)  oD;ES Htm[m&pDrHcefYcG JrI (12)  oD;ES Htm[m&pDrHcefYcG JrI 

(12)  oD;ES Htm[m&pDrHcefYcG JrI (12)  oD;ES Htm[m&pDrHcefYcG JrI 

(12)  oD;ES Htm[m&pDrHcefYcG JrI (Nutrient management)

- oD;ESHyifrsm;\ tm[m&csKdUwJhrIvu©Pmrsm;udk cGJjcm;&ef yxrqkH;rSwfom;

&rnfrSm element wdkY\ obm0jzpfygonf/ Nutrient (element) wdkYonf

tyiftwGif;tvG,fwul a&GUvsm;Edkifygu csKdUwJhrIvu©Pmudk t&Guf&ifhrsm;?

atmuf&Gufrsm;wGif pwifawGUjrif&rnfjzpfygonf/ Oyrm-N, P, K, Mg
- nutrient (element) onf tyiftwGif; tvG,fwulra&GUvsm;Edkifaom

trsKd;tpm;jzpfygu pyg;yif\&GufEk? toufi,faomt&Guf? xGufcgp

t&GufwdkYwGif csKdUwJhrIvu©Pm pwifawGU&rnf jzpfygonf/ Oyrm-S,Fe,B-etc
- txl;rSwfom;&rnfh tcsufrsm;rSm tm[m&csKdUwJhrI\ vu©Pmrsm;rSm

&Sif;vif;jywfom;pGm awGUjrif&rnfr[kwfbJ tjcm;aomtm[m&rsm;\

oufa&mufrIrsm;? ydk;rTm;a&m*gvu©Pmrsm;ESifh a&maxG;awGUjrif&avh

&Sdygonf/

- xdkYjyif tm[m&csKdUwJhvu©Pmrsm;rSm tvGeftrif;qdk;0g;onfhtqifha&mufrS

jrifomrnfjzpfjyD; tenf;i,f̂  toifhtwifh csKdUwJh½kHjzifh vu©Pmudk awGUjrif

&rnf r[kwfyg/ oD;ESHtxGufrSmrl vu©PmrjrifawGU&ao;onfh csKdUwJhrI\

tapmydkif;tqifhuyif avsmhusapjyDjzpfaMumif; owdxm;rSwfom;&ef

jzpfygonf/

pyg;pkdufajrqDvTm
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- odkYjzpfí pyg;yiftwGuf tm[m&pDrHcefhcGJ&mwGif csKdUwJhjywfvyfvu©Pm

jyonfxd rapmifhqdkif;bJ vdktyfaom tm[m&rsm;udk jynfhpkHvkHavmufatmif

xnfhay;&ef jzpfygonf/ rdrd ajrqDvTm\ taetxm;udk qifjcifí csKdUwJhvm

Edkifaom tm[m&rsm;udk cefYrSef;wGufqEdkifNyD; txGufxdcdkufrIudk BudKwif

a&Smif&Sm;Edkifygonf/

Oyrm - ajrcsOfrsm;wGif xkH;xnfhay;jcif;jzifh tm[m& N, P csKdUwJhrI rjzpf

atmif BudKwifumuG,fEdkifouJhodkY rdrdajronf oJqefaom ajrtrsKd;

tpm;jzpfygu tm[m&rsm;udk tBudrfcGJ auR;&efESifh Trace element rsm;
csKdUwJhEdkifonfudk BudKwifodjrifum Organic Matter EGm;acs; ponfwdkY

xnfhoGif;ay;&ef jzpfygonf/

- xdkYjyif tm[m&wpfckvGefuJjcif;onf tjcm;aom tm[m&wdkYudk pkyf,l

&&SdrIudk xdcdkufapjyD; csKdUwJhvu©Pmrsm;vnf; jzpfay:wwf&m Organic
Matter txl;ojzifh trace element wdkY\ wpfckESifhwpfck qefYusiftusKd;

oufa&mufrIwdkYvnf; od&Sdxm;&ef vdktyfygonf/

Oyrm-aumhyg; (odkY) qmvzdwfvGefuJjcif; Mo tokH;jyKrIavsmhusapjcif;

Zn, Mn, Cu, Mo vGefuJjcif; Fe csKdUwJhjcif;

xkH;vGefuJjcif; Zn,Fe,Cu pkyf,lrIavsmhusapjcif;

PO4 vGefuJjcif; Cu ESifh Zn csKdUwJhapjcif;

Na, K vGefuJjcif; Mn pkyf,lrIavsmhusapjcif;

Fe, Cu, Zn vGefuJjcif; Mn pkyf,lrIavsmhusapjcif;

xdktcsufrsm;udk aumif;pGm oabmaygufNyDqdkygu ajrqDMoZm pDrHcefYcGJrI

(Fertilizer Management) udk Edkifeif;pGm aqmif&GufEdkifjyD jzpfygonf/

c/ ajrMoZmEIef;xm;wGufcsufjcif;c/ ajrMoZmEIef;xm;wGufcsufjcif;

c/ ajrMoZmEIef;xm;wGufcsufjcif;c/ ajrMoZmEIef;xm;wGufcsufjcif;

c/ ajrMoZmEIef;xm;wGufcsufjcif;

rdrdarQmfrSef;aom txGuf&&Sda&;twGuf pyg;oD;ESHwGif xnfhoGif;ay;oifh

aom Fertilizer rsm; (t"du tm[m&jzpfonfh N, P, K) udk wGufcsuf&efrSm

pyg;wpfwif;xGuf&Sdatmif vdktyfaom ,l&D;,m;? wDplygESifh ydkwufwdkYudk OD;pGm

wGufcsuf&ef jzpfygonf/

xdkodkY wGufcsuf&mwGif pyg;wpfwefxGuf&Sd&ef pyg;yifonfajrrS N:P:K-
15 : 2.6 : 15 uDvdk*&rfEIef; xkwf,lonf[laom Nutrient Uptake udk tajccH

&rnfjzpfygonf/

pyg;pkdufajrqDvTm
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(1)  pyg;wpfwif;twGuf vdktyfaom  ,l&D;,m; (aygif) wGufcsufjcif;

- pyg;wpfwefxGuf&ef (N - 15 uDvdk) pkyf,lrnfjzpfí

- pyg;wpfwef = wif; 48.69 wif; (50) wif; jzpfaomaMumifh

                / = 1.45 aygif
,l&D;,m;\ R.E= 40
,l&D;,m;ajrMoZmonf pyg;cif;odkY aygif (100) xnfhonfhwdkif tyifrS

pkyf,lEdkifonfh EkdufBxdK*sifrSm ysrf;rQ 40 aygifom&SdaomaMumifh -

pyg;wpfwif;xGuf&ef xnfhay;&rnfh,l&D;,m; = 1.45 x 2.5 = 3.625
  = 3.7 aygif jzpfygonf/

xdkYwlpyg;wpfwif;xGuf&ef xnfhoGif;&rnfh wDplygeSifh ydkwuf&SfajrMoZm

wdkYudkvnf; þenf;twdkif; wGufcsufEdkifygonf/

xdkodkY wGufcsuf&mwGif wDplygwGifyg0ifaom P2O5 = 45% (P2O5x 2.2= wDplyg)

P x 2.29 = P2O5

ydkwuf&SfwGifyg0ifaom K
2
O= 60% (K

2
O x 1.58 = ydkwuf&Sf)

K x 1.2 = K2O ponfh conversion qufoG,fcsufrsm;udkawmh BudKwifodxm;&ef

vdktyfrnf jzpfygonf/

(2) pyg;wpfwif;xGuf&ef xnfhoGif;&rnfh wDplygwGufcsufenf;

pyg;wpfwefxGuf&ef vdktyfaom P =2.6 uDvdk*&rf

pyg;wpfwif;xGuf&ef vdktyfaom P =

pyg;wpfwif;xGuf&ef vdktyfaom P = 2.6 x 2.2
      50

pyg;pkdufajrqDvTm
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pyg;wpfwif;xGuf&efvdktyfaom N =

pyg;wpfwif;xGuf&efvdktyfaom N=

pyg;wpfwif;twGufvdktyfaom (N,l&D;,m;)=

15

50

uDvdk*&rf

15 x 2.2
50

aygif

(15x2.2x2.2)
50

aygif(urea wGif-N- 46%)

uDvdk

aygif

2.6
50



pyg;wpfwif;xGuf&ef vdktyfaom P2O5 = 2.6 x 2.2 x 2.29
                                       50

pyg;wpfwif;xGuf&ef vdktyfaom (wDplyg)= 2.6 x 2.2 x 2.29 x 2.2
    50

pyg;wpfwif;xGuf&ef vdktyfaom (wDplyg) =   0.58  aygif

wDplygajrMoZm\ R.E =  25

wkdYaMumifh pyg;wpfwif;xGuf&ef

xnfhoGif;ay;&rnfhwDplyg =   0.58 x  4

  / =   2.32

  / =  2.5 aygif

(3) pyg;wpfwif;xGuf&ef xnfhoGif;&rnfh yd kwuf&S fwGufcsufenf;(3) pyg;wpfwif;xGuf&ef xnfhoGif;&rnfh yd kwuf&S fwGufcsufenf;

(3) pyg;wpfwif;xGuf&ef xnfhoGif;&rnfh yd kwuf&S fwGufcsufenf;(3) pyg;wpfwif;xGuf&ef xnfhoGif;&rnfh yd kwuf&S fwGufcsufenf;

(3) pyg;wpfwif;xGuf&ef xnfhoGif;&rnfh yd kwuf&S fwGufcsufenf;

pyg;wpfwefxGuf&ef vdktyfaom K = 15 uDvdk*&rf

pyg;wpfwif;xGuf&ef vdktyfaom K = 15^50  aygif

pyg;wpfwif;xGuf&ef vdktyfaom K = 15 x 2.2
     50

pyg;wpfwif;xGuf&ef vdktyfaom K2O=  15 x 2.2 x 1.2
   50

pyg;wpfwif;xGuf&ef vdktyfaom ydkwuf= 15 x 2.2 x 1.2 x 1.58
      50

pyg;wpfwif;xGuf&ef vdktyfaom ydkwuf = 1.25  aygif
ydkwufajrMoZm\ R.E = 50  jzpfí

pyg;wpfwif;xGuf&ef xnfhay;&rnfh ydkwuf =  1.25 x 2
     ajrMoZmrSm

= 2.5 aygif jzpfygonf/

- tqdkyg wGufcsuf&&Sdaom ,l&D;,m; 3.7 aygif? wDplyg 2.5 aygifESifh
ydkwuf 2.5 aygifwdkYonf ydkrdkxGuf&efvdkvm;aom txGufEIef;twGuf az:jycsufrsm;

jzpfygonf/ taMumif;rSm rdrdajronf rnfonfhajrMoZmrQ rxnfhonfhwdkif wpfpkH

pyg;pkdufajrqDvTm
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wpfckaom txGufudk ay;aernfjzpfaomaMumifhyif ajrqDvTmwdkif;onf tenf;ESifh

trsm; &Sd,if;pGJ tm[m& (indigenous nutrient) rsm;&SdaeaomaMumifh prf;oyfuGuf

rsm;\ control onfvnf;aumif;? csKdUwJhaom v,form;\ pyg;cif;onfvnf;

aumif;? pdkufysKd;aom rsKd;ay:rlwnfí txGufwpfpkHwpfckawmh &&Sdaejcif; jzpfygonf/

odkYjzpfí rdrdajronf rlv&Sd&if;pGJtm[m&aMumifh pyg;txGufwif; 50 &&Sdonf

qdkygu wif; (60) txGuf&&ef wpfenf; (10) wif; ydkxGuf&ef ykvJ (37)

aygif? wDplyg (25) aygifESifh ydkwuf (25) aygif vdktyfrnf[k qdkvdkjcif; jzpfygonf/

- odkY&mwGif ajrwpfckESifh wpfck tm[m&yg0ifrIrSmvnf; tcsKd;nD wlnDMurnf

r[kwf&m Oyrm - N csKdUwJhaomfvnf; P ESifh K <u,f0aeaom ajrwGif

tqdkyg (3.7)aygif (2.5)aygif (2.5)aygif [laom ykHaoenf;rSm &mEIef;jynfh

rrSefEdkifawmhacs/ odkYtwGuf rdrdajr\ &Sd,if;pGJ tm[m&tajctaeudk od&ef

awmifolrsm; wpfydkifwpfEdkif vufvSrf;wrD aqmif&GufEdkifaom tm[m&

csefvSyfprf;oyfuGufrsm;udk aqmif&GufvmMujcif; jzpfygonf/ þonfudkyif

R.T.O.P [k ac:jcif; jzpfygonf/

(4) tm[m&csefvSyfuGufrsm;rS wGufcsufjcif;(4) tm[m&csefvSyfuGufrsm;rS wGufcsufjcif;

(4) tm[m&csefvSyfuGufrsm;rS wGufcsufjcif;(4) tm[m&csefvSyfuGufrsm;rS wGufcsufjcif;

(4) tm[m&csefvSyfuGufrsm;rS wGufcsufjcif;

- R.T.O.P \ t"du activity rSm uGif;tvdkuf? NrdKUe,ftvdkuf awmifol

ajrwGif tm[m& csefvSyfprf;oyfuGufrsm; aqmif&GufjyD; &&Sdaomtajzay: rlwnf

um vdktyfaom tm[m&udk wGufcsufay;jcif; jzpfygonf/

tm[m&csefvSyfprf;oyfuGuf (yk HpH)tm[m&csefvSyfprf;oyfuGuf (yk HpH)

tm[m&csefvSyfprf;oyfuGuf (yk HpH)tm[m&csefvSyfprf;oyfuGuf (yk HpH)

tm[m&csefvSyfprf;oyfuGuf (yk HpH)

- R.T.O.P  prf;oyfuGufwGif (15) ayywfvnf tuGufi,fav;rsm;

zGJUí ajrqDvTm\ &Sd,if;pGJ tm[m&udk atmufygtwdkif; avhvmum vdktyfaom

ajrMoZmudk wGufcsufEdkifjcif; jzpfygonf/

Oyrm-

N, P, K, S yg(Full plot) txGuf = 100 wif;

P, K, S yg    (-N plot) txGuf = 70 wif;

N, K, S yg    (-P plot) txGuf = 80 wif;

N, P, S yg     (-K  plot) txGuf = 85 wif;

pyg;pkdufajrqDvTm
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N, P, K yg     (-S  plot) txGuf = 85 wif;

N, P, K, S + Zn yg (+Zn  plot)txGuf= 100 wif;  qdkygu

 (N) rxnfhojzifh avsmhenf;txGuf       = 30 wif;

wif; 100 xGuf&ef xnfh&rnfh ,l&D;,m; = 30 x 3.7 aygif
= 111 aygif

P rxnfhojzifh avsmhenf;txGuf (100 - 80)= 20 wif;

xnfhoGif;&rnfh wDplyg = 20 x 2.5       = 50 aygif

K rxnfhojzifh avsmhenf;onfhtxGuf (100 - 85)   = 15 wif;

xnfh&rnfh ydkwuf&Sf = 15  x 2.5  = 37.5 aygif

[k wGufcsufEkdifjyD; S rxnfhojzifh txGuf (100 - 85) 15 wif;

avsmhojzifh S Source jzpfonfh gypsum okH;&ef vdktyfonf[k okH;oyfEdkifNyD;

Zn (ZiFer) xnfhaomfvnf; txGufwdk;wufrvmojzifh tqdkygajrrSm Zn vdktyfrI

r&Sd[k aumufcsufcsEdkifrnf jzpfygonf/

xdkYjyif full plot ESifh omission plot wdkY\ txGufjcm;em;csufudk odNyD;vQif

atmufygZ,m;jzifh ajrMoZmxnfhoGif;&ef EIef;xm;udkvnf; tokH;jyKavh&Sdygonf/

þae&mwGif Agronomic Efficiency (AE) [laom a0g[m&udkawmh od&ef

vd ktyfygonf/ A.E qd konfrSm tm[m&wpf,lepf xnf hoGi f; jcif; jzif h

wdk;xGufvmaom Yield udk azmfjyjcif;jzpfygonf/ ¤if;onf Agronomic
ynm&SifwdkY tokH;trsm;qkH; wdkif;wmcsuf jzpfygonf/

¤if;ESifhtwl xyfrHod&efvdktyfaom Efficiency wpfrsKd;rSm R.E ac:

Recovery Efficiency jzpfygonf/ R.E qdkonfrSm rdrd xnfhoGif;vdkufaom

ajrMoZmudk tyifrS rnfrQpkyf,l&&Sdonfh (up-take) vkyfonfudk wdkif;wmjyqdkjcif;

jzpfí ajrjoZmavvGifhqkH;½IH;rI (odkY) ajrrScsKyfxdef;cH&rI (losses and fixation) udk

avhvmEdkifaom wdkif;wmcsuf jzpfygonf/

tjcm; Efficiency wpfckrSm P.E ac: Physiological Efficiency jzpfí
tyifrS pkyf,lvdkufaom Up-take nutrient rsm;teuf grain (Economic yield)
odkY rnfrQa&muf&Sd onfudk jyqdkygonf/ ¤if;rSm tokH;jyKaom rsKd;\ varietal
character ESifhvnf; oufqdkifí yifydkif;BuD;xGm;rIrsm;aom a'orsKd;rsm;wGif P.E
wefbdk;enf;yg;Edkifygonf/

Agronomic Efficiency ay:rlwnfí wGufcsufxm;aom ajrMoZm

EIef;xm;udk atmufygZ,m;jzifhvnf; toifhtokH;jyKEdkifygonf/

pyg;pkdufajrqDvTm
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N
 ajrMoZmEIef;xm;azmfjyaom Z,m; ajrMoZmEIef;xm;azmfjyaom Z,m;

 ajrMoZmEIef;xm;azmfjyaom Z,m; ajrMoZmEIef;xm;azmfjyaom Z,m;

 ajrMoZmEIef;xm;azmfjyaom Z,m;

P
 ajrMoZmEIef;xm;azmfjyaom Z,m; ajrMoZmEIef;xm;azmfjyaom Z,m;

 ajrMoZmEIef;xm;azmfjyaom Z,m; ajrMoZmEIef;xm;azmfjyaom Z,m;

 ajrMoZmEIef;xm;azmfjyaom Z,m;

azmfjyygZ,m;udk owdjyK&efrSm rdrd\ (P omission plot) P ajrMoZmxnfhaom

tuGuf\ txGufEIef;rSm  Oyrm - 60 wif; (3 ton/ha)   xuf rausmfvGefygu

rdrdonf txGufEIef;udk 120 wif;  (6 ton/ha)xuf ydkrdkarQmfvifh&ef roifhaMumif;yif

jzpfygonf/

pyg;pkdufajrqDvTm
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Agronomic Efficiency
1616

1616

16.
77

77

7

2020

2020

20

2525

2525

25

Full plot 
ESif hESif h

ESif hESif h

ESif h Omission
wdkY\txGufjcm;em;csufwdkY\txGufjcm;em;csuf

wdkY\txGufjcm;em;csufwdkY\txGufjcm;em;csuf

wdkY\txGufjcm;em;csuf

  

  
 t/ha

N
  

  

 

ajrMoZmEIef;ajrMoZmEIef;

ajrMoZmEIef;ajrMoZmEIef;

ajrMoZmEIef; Kg/ha

1

4

2

5

60 50 40

40

80

200

100

150

200

120

180

120

3

3

arQmfrSef;txGufarQmfrSef;txGuf

arQmfrSef;txGufarQmfrSef;txGuf

arQmfrSef;txGuf

  

  
 t/ha

P
  

  

 

rxnfhaom tuGufrxnfhaom tuGuf

rxnfhaom tuGufrxnfhaom tuGuf

rxnfhaom tuGuf

txGuf txGuf 

txGuf txGuf 

txGuf t/ha
P2O5     ajrMoZm EIef; ajrMoZm EIef; 

ajrMoZm EIef; ajrMoZm EIef; 

ajrMoZm EIef; Kg/ha

5

7

8

6

4

44

44

4

77

77

7

55

55

5

66

66

6

88

88

8

20

15

0

25

20

40

60

30

40

25

40

60

35

30

60

45

40

35



K 
ajrMoZmEIef;xm;azmfjyaom Z,m;ajrMoZmEIef;xm;azmfjyaom Z,m;

ajrMoZmEIef;xm;azmfjyaom Z,m;ajrMoZmEIef;xm;azmfjyaom Z,m;

ajrMoZmEIef;xm;azmfjyaom Z,m;

K ajrjoZmudk pDrHcefYcGJ&mwGif rdrdonf pyg;&dwfcsdefü aumuf&dwfaom

tavhtxudkyg xnfhoGif;pÚf;pm;&rnfjzpfygonf/ aumuf&dwfpOf tajcrSjzwfí

&dwfavh&Sdygu aumuf½dk;rS &aom K onf ajrwGifusef&pfrI enf;yg;onfhtwGuf

ajrjoZmydkrdkxnfhoGif;ay;&ef jzpfygonf/ tESHajcrS&dwfaom pepfwGif pyg;cif;ü

aumuf½dk;rS&aom K tm[m&rsm;pGm usef&Sdojzifh xnfhoGif;&rnfh EIef;xm;udk

avQmhcstokH;jyKEdkifrnf jzpfygonf/
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K
  

  

 

ajrMoZmazmfjyaom Z,m;ajrMoZmazmfjyaom Z,m;

ajrMoZmazmfjyaom Z,m;ajrMoZmazmfjyaom Z,m;

ajrMoZmazmfjyaom Z,m;

arQmfrSef;txGufarQmfrSef;txGuf

arQmfrSef;txGufarQmfrSef;txGuf

arQmfrSef;txGuf

  

  
 t/ha

 K
rxnfhaomtuGufrxnfhaomtuGuf

rxnfhaomtuGufrxnfhaomtuGuf

rxnfhaomtuGuf

    txGuf     txGuf 

    txGuf     txGuf 

    txGuf t/ha
aumuf½d k ;aumuf½d k ;

aumuf½d k ;aumuf½d k ;

aumuf½d k ;

 K2O 
ajrMoZmEIef; ajrMoZmEIef; 

ajrMoZmEIef; ajrMoZmEIef; 

ajrMoZmEIef; Kg/ha

44

44

4

55

55

5

66

66

6

88

88

8

77

77

7

enf;yg;enf;yg;

enf;yg;enf;yg;

enf;yg;

<o ton/ha

jrif hrm;jrif hrm;

jrif hrm;jrif hrm;

jrif hrm;

4-54-5

4-54-5

4-5 ton/ha

oif hwif hoif hwif h

oif hwif hoif hwif h

oif hwif h

2-32-3

2-32-3

2-3ton/ha

3

4

5

6

7

8

3

4

5

6

7

8

3

4

5

6

7

8

45

30

75

60

45

105

90

75

60

120

105

90

75

135

120

105

90

30

60

35

20

90

65

50

35

95

80

65

50

110

95

80

65

30

60

30

30

60

10

25

35

60

90

90

70

55

40

90



(5) bufpkHNcHKik HwGufcsufenf;(5) bufpkHNcHKik HwGufcsufenf;

(5) bufpkHNcHKik HwGufcsufenf;(5) bufpkHNcHKik HwGufcsufenf;

(5) bufpkHNcHKik HwGufcsufenf;(Comprehensive Systematic Calculation Method)

tjcm;enf;rSm -

- ajrqDvTm&Sd Organic Matter tajctae ajrqDvTmtm[m&yg0ifrI tajctae

(aumif;-oifh-nHh) ESifh &Sd,if;pGJ tm[m&uay;aom txGufEIef;wdkYtay:

NcHKikHum ocFsmenf;jzifh formula wGufcsuftajzxkwfjcif; jzpfygonf/

- oD;ESHyifwpfck vsmxm;txGufEIef; &&Sda&;twGuf xnfhoGif;ay;&rnfh ajrMoZm

EIef;xm;udk (u) ajrerlem"gwfcGJtajzrsm; (c) tyiferlem "gwfcGJawGU&Sdcsufrsm;

(*) xnfhoGif;ajrMoZmwdkY\ obm0 (C) rdrdpdkufysKd;aom ajrqDvTm\

ajrqDvTmtqifhtwef;ESifh (i) rdrd tokH;jyKonfh oD;ESHrsKd;jym;ay: rlwnfum

bufaygif;pkHrS wGufcsufjcif;jzifh ydkrdkwdusonfhtajzudk &&SdEdkifrnfjzpfygonf/

xdkokdYwGufEdkif&ef a&S;OD;pGm

yxrtqifh - rdrdarQmfrSef;aom txGufEIef;udk vsmxm;owfrSwf&ef vdktyf

ygonf/

'kwd,tqifh - oD;ES Hr S tm[m&pkyf,lrI Nutrient uptake yrmPudk

od&Sdxm;&ef vdktyfygonf/

pyg;wpfweftwGuf Nutrient uptake yrmPrSm uDvdktm;jzifh

(N- 15: P-2.6 ESifh K- 15) jzpf&m pyg;wpfwif;xGuf&ef

tyifrS pkyf,laom ajrMoZmrSm ,l&D;,m; (1.45)aygif? wDplyg

(0.58)aygif? ydkwuf (1.25)aygifESifh nDrQrnf jzpfygonf/

wwd,tqifh - rdrdwdkYajrESifh obm0ajraqG;wdkYrSay;Edkifaom tm[m&wefbdk;

(Soil Contribution Rate) rsm;udkvnf; xnfhoGif;pOf;pm;&rnf

jzpf&m (ajrqDvTmonf vdktyfaom Edkufx½dk*sif\ 60-65%?

azmhpz&yf 75-80% ESifh ydkwufpD,rf\ 50%udk ay;edkifpGrf;jyD;

obm0ajraqG; (Organic Matter) rS N:P:K 5-10% pDxd

ay;EdkifaMumif; awGU&Sd&ygonf/)

pwkw¬tqifh - tyiftm[m&rsm; pkyf,l&mwGif &Sd,if;pGJajrqDrS tm[m&rsm;

jznfhqnf;ay;rIrsKd;&SdouJhodkY tjcm;wpfbufrSvnf; ajrMoZm

wdkY\ avvGifhqkH;½IH;rIeSifh xdef;csKyfcH&rIwdkY&Sdae&m ajrMoZmwdkY\

(Efficiency) tyifrS &&SdEdkifpGrf;udk od&Sdxm;&ef vdktyfygonf/

(tokH;rsm;aom ajrMoZmrsm;\ Efficiency rSm ,l&D;,m;

40%? wDplyg 25% ESifh ydkwuf 50% wdkYjzpfygonf/)

pyg;pkdufajrqDvTm

1234567
1234567
1234567
1234567
1234567

5252

5252

52



yOörtqifh - rdrdajrqDvTm\ ajrtqifhtwef;udk od&Sdxm;&ef vdktyfyg

onf/

(ajrqDtqifhtwef;jrifhrm;jyD; ajrqDvTmjyóem (csOfuJjcif;?

iefuJjcif;) wpfpkHwpf&mr&Sdygu tm[m&&&SdrIwGif t[efY

twm;uif;NyD; xnfhoGif;ay;&rnfh yrmPudkavQmhcsEdkifygonf/

xdkYtwl jyóem&Sdaeaom ajrqDvTmrsm;ESifh ajrqDtqifh

twef; nHhzsif;ygu xnfhoGif;ay;&rnfh ajrMoZmyrmP ydkrdk

Edkif&m udef;aowefbdk;tjzpf - tm[m&yg0ifrI <u,f0u

(high) = 0.9? tm[m&yg0ifrI oifhwifh (moderate)=1.0?
tm[m&yg0ifrI enf; (Low)= 1.1? tm[m&yg0ifrI (very
low)= 1.2 wdkYudk tokH;jyKxnfhoGif; wGufcsuf&rnf jzpfyg

onf/

Oyrmtm;jzifh rdrdv,fajronf ajrqDvTmppfaq;csuft& N
yg0ifrI tvGefenf;NyD; P yg0ifrIenf;um K <u,f0aom

ajrjzpfí arQmfrSef;txGufrSm wpf{u wif; 100 jzpfygu

xnfhoGif;&rnfh ajrMoZmudk atmufygtwdkif; wGufcsuf&

,lEdkifrnf jzpfygonf/

- xdkenf;wlpGm rdrdarQmfrSef;aom txGufEIef;udk rlwnfí rdrd\ajrerlem

"gwfcGJawGU&Sdcsufrsm; tay:tajccH ajymif;vJ xnfhoGif;oGm;jcif;jzifh

xnfhoGif;&rnfh ajrMoZmyrmPudk tvG,fwul&&SdEdkifrnf jzpfygonf/

odkYaomf jrifhrm;aom txGufEIef;udk arQmfrSef;ygu txGufjrifhrm;pGm

pyg;pkdufajrqDvTm

123456
123456
123456
123456
123456

5353

5353
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ay;pGrf;Edkifaom rsKd;rsm; (txGufaumif;rsKd;? txl;txGufwdk;rsKd;? pyfrsKd;)

ponfwdkYudk tokH;jyK&ef vdktyfNyD; tjcm;pDrHcefYcGJrIrsm;t&vnf; txGufwdk;

aponfh pdkufysKd;a&;qdkif&m enf;pepfaumif;rsm;udk vdkufemusifhokH;&ef

vdktyfygonf/ txl;ojzifh ajrMoZmpDrHcefYcGJrIwGif avvGifhqkH;½IH;rIenf;yg;

&ef a&oGif;^xkwfudk txl;*½kjyKaqmif&Guf&rnfjzpfNyD; oD;ESHtxGufudk

odompGm usqif;Edkifonfh aygif;ESifh ydk;rTm;a&m*gumuG,frIrsm;udk pOfquf

rjywf *½kpdkufaqmif&GufoGm;&ef vdktyfygonf/

- tyif\ t"duvdktyfaom tm[m&rsm;jzpfonfh N, P, K jyD;vQif 'kwd,

ta&;BuD;qkH;rSm Secondary elements rsm;jzpfonfh Ca, Mg, S wdkY

jzpfygonf/ ,if;wdkYudk jznfhwif;ay;&mwGif tokH;jyK&rnfh ajrMoZmrsm;rSm

*spfyqrf(ac:)ausmufrIefY (CaSO
4
.2H

2
O)ESifh dolomite (CaCO

3
.MgCO

3
)

wdkY jzpfMuygonf/

- oD;ESHyiftwGuf vkdtyfaom - ajrMoZmEIef;xm;wGufcsuf&mrSm aemufxyf

xnfhoGif;pOf;pm;&rnfhtcsufrSm ajrMoZmrsm;\ "mwf<uif;tmedoif

jzpfavonf/ a&SUoD;ESHwGif tokH;jyKxm;aom EkdufBxdK*sifajrMoZm\

Residual effect rSm rqkdoavmuf enf;yg;aomfvnf; (1-2%) azmhpz&yf

ESifh F.Y.M wkdYrSm 50% ESifh txuf&&SdEkdifavonf/ ykdwuf&SfajrMoZm

rSmrl ajr\ *kPfowdå txl;ojzifh Texture ay:rlwnfí tenf;trsm;

uGmjcm;avh&Sdygonf/ xkdYtjyif oD;ESHykHpH cropping system uvnf; aemuf

oD;ESHtwGuf ajrMoZmEIef;xm; wGufcsuf&mü ta&;ygavh&Sdygonf/ yxr

oD;ESHonf tm[m&pkyf,lrIrsm;aom ESHpm;ajymif;? 0guJhokdYaom oD;ESHjzpfu

'kwd,oD;ESHtwGuf vkdtyfaom ajrMoZm\ 25% ukd xyfrHaqmif;ay;

&ef vkdtyfrnfjzpfygonf/ yxroD;ESHwGif yJrsKd;pkHpkdufysKd;xm;jcif;jzpfygu

yJtrsKd;tpm;ay: rlwnfum EkdufBwdK*sif 15 rS 30 aygifxd avQmhí

xnfhay;Ekdifavonf/ (yJwDpdrf; = 15-20 aygif̂ {u? yJvGrf; = 24-

30 aygif̂ {u) xkdYtwl yJrsKd;&if;0iftyifrsm;ukd opfpdrf;ajrMoZmtjzpf

pepfwus BudKwifpkdufysKd;xm;aom tcif;jzpfygrl EkdufBxdK*sif (40 rS

120 aygif̂ {u) xd &&Sdxm;aMumif; owdcsyfoifhavonf/

- tjcm; Trace element ESifh Micronutrient twGufrl Inorganic ykHpHajrMoZm

taejzifh xnfhoGif;onfxuf Organic residue rsm;rS xnfhay;jcif;u

ydkrdkaumif;rGefaponf/ Trace [laom pum;&yfESifhtnD ¤if;wdkYrSm trsKd;

pyg;pkdufajrqDvTm
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1234567
1234567
1234567
1234567

5454

5454
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tpm; rsm;jym;aomfvnf; (Fe, Mn, Cu etc) vdktyfaom yrmPrSm enf;yg;

(ppm) rQomjzpfavonf/ odkYjzpfí yg0ifrIyrmP enf;yg;aomfvnf;

tm[m&"gwfrsKd;pkHyg0ifaom obm0ajrMoZm ajraqG;? wDuspfpmajraqG;

wdkYudk tokH;jyK xnfhoGif;&ef jzpfygonf/ tqdkyg obm0ajrMoZmwdkYrSm

tyifwdkY vdktyfaom Micro nutrient omru Macro element rsm;

wdkYudkvnf; axmufyHhay;EdkifpGrf; &SdMuygonf/ tyift<uif;tusefESifh

wd&pämefpGefYypf ypönf;wdkYwGifyg0ifaom tm[m&rsm;udkvnf; atmufwGif

azmfjyxm;ygonf/

- obm0ajrMoZm (organic residue) wdkYrSm azmfjyyg tm[m&rsm;omru

tjcm;aom tusKd;jyKrIrsm;vnf; &Sdaeao;&m ¤if;wdkYonf ausmufwdkY

ausysufapum ajrqDvTmjzpfay:rI weathering  process wGif yg0ifjcif;/

- tm[m&pkHvifpGm ay;Edkifjcif;/

- ajr&SdtyifwdkY rpkyf,lEdkifaom tm[m&rsm;udk pkyf,lEdkifaomykHpH avail-
able form odkY ajymif;vJay;jcif;/ Eg. PO

4

- a[mfrkef;ESifh awmfqif (Toxin) rsm;yg0ifí tyifBuD;xGm;rIwGif wdkuf½dkuf

tusKd; jzpfxGef;vQuf&Sdygonf/

pyg;pkdufajrqDvTm

123456
123456
123456
123456
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5555

5555
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pyg;pkdufajrqDvTm

1234567
1234567
1234567
1234567
1234567
5656

5656

56

a'oxGufobm0ajrMoZmrsm;wGif tm[m&"mwfyg0ifrI tajctaea'oxGufobm0ajrMoZmrsm;wGif tm[m&"mwfyg0ifrI tajctae

a'oxGufobm0ajrMoZmrsm;wGif tm[m&"mwfyg0ifrI tajctaea'oxGufobm0ajrMoZmrsm;wGif tm[m&"mwfyg0ifrI tajctae

a'oxGufobm0ajrMoZmrsm;wGif tm[m&"mwfyg0ifrI tajctae

pOfpOf

pOfpOf

pOf

 EGmacs;^uRJacs;

ysrf;rQyg0ifrI &mcd kifEIef;ysrf;rQyg0ifrI &mcd kifEIef;

ysrf;rQyg0ifrI &mcd kifEIef;ysrf;rQyg0ifrI &mcd kifEIef;

ysrf;rQyg0ifrI &mcd kifEIef;

csOfief"mwfcsOfief"mwf

csOfief"mwfcsOfief"mwf

csOfief"mwf

jzpfay:jzpfay:

jzpfay:jzpfay:

jzpfay:

aprIaprI

aprIaprI

aprI

EdkufBwdKEdkufBwdK

EdkufBwdKEdkufBwdK

EdkufBwdK

*sif*sif

*sif*sif

*sif

ydkwufydkwuf

ydkwufydkwuf

ydkwuf

&Sf&Sf

&Sf&Sf

&Sf

azmhazmh

azmhazmh

azmh

py&yfpy&yf

py&yfpy&yf

py&yf

r*¾eDr*¾eD

r*¾eDr*¾eD

r*¾eD

pD,rfpD,rf

pD,rfpD,rf

pD,rf

u,fvfu,fvf

u,fvfu,fvf

u,fvf

pD,rfpD,rf

pD,rfpD,rf

pD,rf

qmvfqmvf

qmvfqmvf

qmvf

zmzm

zmzm

zm

1/

2/

3/

4/

5/

6/

7/

8/

10/

9/

11/

12/

13/

14/

15/

trsKd;trntrsKd;trn

trsKd;trntrsKd;trn

trsKd;trnf

 Muufacs;^bJacs;

 jrif;acs;

 qdwfacs;

 0gaphBudwfzwf

 vif;EdkUacs;

 yJzwf

 aumuf½dk;

 yJrsKd;0ifyifrsm;

 ydkufqHavQmf

 nH

MuufqlBudwfzwf

 wrmBudwfzwf

 wDuspfpm

 wDuspfajraqG;

ief

ief

ief

csOf

ief

csOf

csOf

ief

ief

ief

ief

2.00% 2.10%
1.50%

5.00%

1.50%

7.00%

7.00% 0.50%

4.10%

2.77%

3.03%

4.44%

5.00%

0.70%

4.85%

1.50%

1.50%

3.50%

3.10%

5.00%

2.50%

0.65% 0.75%

1.29%

0.32%

0.29%

2.09%

1.00%

0.47%

4.55%

2.10% 1.50%

3.80%

1.50%

1.50%

1.50%

2.20%

2.50%

1.21%

2.14%

1.10%

1.68%

1.82%

0.94%

1.50%

4.80%

1.50%

3.00%

4.00%

7.50%

1.00%

0.50%

0.8%

4.40%
0.46%

1.00%

1.00%

1.00%

0.80%

0.50%

0.10%

0.10%

0.2%

0.50%

0.50%

2.00%

2.00%

-

0.50%

0.50%

---

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-



IV.
  

  

 

ajrqDvTmtm[m&pepfwuspDrHcef YcG J jcif;ajrqDvTmtm[m&pepfwuspDrHcef YcG J jcif;

ajrqDvTmtm[m&pepfwuspDrHcef YcG J jcif;ajrqDvTmtm[m&pepfwuspDrHcef YcG J jcif;

ajrqDvTmtm[m&pepfwuspDrHcef YcG J jcif;

( Systematic soil nutrient management)

oD;ESHrsm;pdkufysKd;xkwfvkyf&mwGif vdktyfonfh tqifhwpfckudk a&muf&ef

odkYr[kwf vdkcsifonfh txGuf&&ef "gwkajrMoZmrokH;í rjzpfEdkifyg? EdkufBxdK*sif

vkH;0rxnfhonfh ajrwGif pdkufonfh ajymif;rSm 40 &mEIef;xd txGufxdcdkufjyD;

0goD;ESHrSm 37 &mEIef;xd txGufusqif;aMumif; avhvmawGU&Sd&ygonf/  pyg;oD;ESH

wGifvnf; (3) ESpfqufwdkuf ajrMoZm rxnfhonfh tuGufwGif txGufaumif;

rsKd;jzpfonfhwdkif (40) wif;xuf rausmfonfudk prf;oyfawGU&Sd&ygonf/ ajrqDvTm

ynm&Sifrsm;\ cefYrSef;csuft& urÇmay:&Sd ajrtm;vkH;\ (60) &mcdkifEIef;onf

tm[m&csKdUwJhrI (odkYr[kwf) tqdyftawmufjzpfrIjyóemrsm; &Sdaeonf[kqdkyg

onf/ ajrqDvTm jyóemrsm;udkodEdkif&ef ajrrsm;\ tm[m&udk (soil test) vkyfNyD;

wdkif;wmMuygonf/ (soil test) qdkonfrSm ajrqDvTmudef;a& (soil solution) xJ

&Sd tm[m&jyif;tm;? yg0ifrIudk wdkif;wmjcif;jzpfNyD; ajrqDvTmwpfck\ ajrqD

tqifhtwef; (soil fertility) twGuf tñTef;udef;jzpfygonf/ odkYaomf wdkif;wm

&&Sdaom yrmPwdkif;onf tyifrS&rnfh tm[m&[k aocsmwduspGmajymí  r&Edkif

yg/ xdktcsufrsm;onf ajrqDvTmESifh pdkufysKd;ynm&Sifrsm;udk pdefac:aejcif;yif

jzpfygonf/ tb,fhaMumifhqdkaomf ajrqDvTmwGif tm[m&rnfrQ&SdapumrI oD;ESHyif

rS pkyf,lEdkifrIonf atmufygtcsuf (4) csufay: rlwnfaeygonf/ ¤if;tcsuf

rsm;rSm -

- ajrqDvTma&wGif&Sdaom tm[m&yg0ifrI (nutrient concentration )
- ajrqDvTmwpfck\ tm[m&pGJuyfxm;EdkifrI (absorbtion capacity of soil)

  - tm[m&rsm;\ aysmf0ifa&GUvsm;edkifrI (availability and mobility)
- tyiftpdwftydkif; (tjrpf) \ pkyf,lEdkifpGrf; (Root interception) wdkY

jzpfygonf/ xdktcsufrsm;tm;vkH; aygif;pknDñGwfrSom tyifrS tm[m&udk &,lEdkif

rnf jzpfygonf/ wpfenf;qdk&vQif tm[m&rsm;onf oD;ESHyif tvG,fwul

pkyf,lEdkifaom ykHpHudkajymif;vJNyD;rSom tyifu &,lEdkifrnf jzpfygonf/ xdkuJhodkY

tm[m&rsm;udk tyifrStvG,fwul&,lEdkifonfhykHpH (easily available  form) odkY

ajymif;vJrIqdkonfrSm vufawGUwGif wdwdusus rodEdkifouJhodkY cefYrSef;&vnf;

cufcJygonf/ tb,fhaMumifhqdkaomf tm[m&rsm;onf ajrxJwGif tcsdefeJYtrQ

ykHpH trsKd;rsKd;ajymif;vJaejcif;aMumifh jzpfygonf/ EdkufBxdK*sif\ ajymif;vJrI

pyg;pkdufajrqDvTm

123456
123456
123456
123456
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5757

5757
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(Dynamic of N in soil) onf ydkrdk½IyfaxG;jyD; cufcJygonf/ xdkYaMumifh ajrqDvTmwGif

&Sdonfh (Inorganic) ykHpHN(NO
3
 ESifh NH

4
) onfyif tjrpf\ pkyf,lEdkifrIrSm (5)

&mEIef;atmuf avsmhenf;Edkifygonf/

xdkuJhodkYyif azmhpz&yfESifh ywfoufvQifvnf; xnfhvdkufonfh ajrMoZm\

(15-20) &mEIef;om tyifu&EdkifjyD; useftpdwftydkif;rsm;rSm a&wGifraysmf0ifonfh

ykHpHtjzpfem&Dydkif;twGif; ajymif;vJoGm;Edkifygonf/ ajrqDvTmwGif&Sdonfh pkpkaygif;

azmhpz&yf\ wpf0ufausmfausmfrSmvnf; tyifu tvG,fwulr,lEdkifaom Mo*Jepf

ykHpHtaejzifh &Sdaeygonf/

oD;ESHyifrsm;\ t"dutm[m& (3) rsKd;teuf ydkwufpD,rftaMumif;

avhvmMunfhvQif (90-98) &mEIef;onf (mineral) ykHpHESifh &SdaeNyD; (1-10)

&mEIef;onf xdef;csKyfcHxm;&onfh (fixed) ykHpHESifh &Sdaejcif;jzpfygonf/ pkpkaygif;

ydkwufpD,rf\ (1-2) &mEIef;om vTJajymif;EdkifonfhykHpHESifh a&rSmaysmf0ifEdkifonfhykHpH

(tyifu&,lEdkifonfh ykHpHtjzpf) &Sdaejcif; jzpfygonf/ ¤if;xJrSmyif (10) &mEIef;om

ajrqDvTmudef;a&rSm aysmf0ifaeNyD; usefonfh (90) &mEIef;rSm vTJajymif;Edkifaom

ykHpHtjzpfom &Sdaejcif;jzpfonf/ odkYaomfvnf; ¤if;ykHpHtm;vkH;onf tcsdefESifhtrQ

ajymif;vJaeonfjzpfí ydkwufpD,rf ajrMoZmaxmufcHcsufay;&ef tvG,fwul

vTJajymif;jcif;rjyKEdkifaom (non exchange able K) wpfenf; ajrqDvTmrSm

xdef;csKyfcHxm;&aom (fixed K) udkyg ppfaq;okH;oyfrSom rSefuefaom axmufcH

csufay;EdkifrSm jzpfygonf/ odkYaomf ajrqDvTm"gwfcGJppfaq;csufudk rlwnfjyD;

ajrMoZmEIef;xm;wGufcsufrIonf tvGef½IyfaxG;cufcJaom "gwfobm0rsm;ESifh

pdrfac:rIjzpfí ajrqDvTm "gwkaA'bmom&yfESifh "gwfcGJbmom&yfudk tvGefuRrf;usif

ydkifEdkifrSom aqmif&Guf EdkifrnfjzpfjyD; vufawGUwGif cufcJeufeJvSygonf/ xdkYaMumifh

rdrdoD;ESH txGufwdk;&ef tm[m&pDrHcefYcGJrnfqdkygu rdrdoD;ESHyifrsm;udk rsufajc

rjywftuJcwfae&ef pdkufysKd;ynm&Sifrsm;\ wm0efjzpfygonf/ oD;ESHyifwpfckonf

ykHrSeftaexm;rS aoGzDvmjcif;rSm atmufygtcsufrsm;aMumifh jzpfEdkifygonf/

yxrOD;qkH;taejzifh pdkufcif;\ywf0ef;usif tajctaeudk uGif;qif;avhvm&rnf

jzpfygonf/ pdkufcif; onf a&oGif;a&xkwf vdk̂  rvdk? tylcsdef edrfĥ jrifh? rdk;tkHYaom

aeY&ufrsm;? qm;^ qyfjymaygufajr jzpf̂ rjzpf ponfhtcsufrsm; avhvm&efygonf/

txufygtcsufrsm;aMumifh r[kwfygu

- tm[m&csKdUwJhjcif;? tqdyfawmufjzpfjcif; (deficiency and toxicity)
- ajrMoZmauR;enf;pepf rSm;,Gif;jcif; (wrong  method in application)
- tjcm;oGif;tm;pkrsm; (ydk;owfaq;? aygif;owfaq;) avmifuRrf;jcif;

pyg;pkdufajrqDvTm
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- ydk;rTm;a&m*gusa&mufjcif; (pest and disease incidence)
- tyifrsKd;ADZt&xGef;jcif; (mutation) wdkYaMumifh jzpfygonf/

þae&mwGif wpfckxufydkonfh taMumif;w&m;rsm;onf vu©Pm

wpfckwnf;udk jywwfouJhodkY? (Oyrm - K csKdUwJhjcif;ESifh  B B a&m*g)

wpfckxufydkonfh jyóemrsm;onf wpfcsdefwnf;rSm pkNyHKusa&mufwwf

ygonf/ (Oyrm - N vGefuJjcif;ESifhydk;rTm;usa&mufjcif;)? xdkYaMumifh tyifu

jyonfhvu©Pmrsm;onf ½IyfaxG;a&maxG; aewwfygonf/ pdkufysKd;

ynm&Sifonf rdrduGif;udk tNrJrjywfavhvm tuJcwfaerSom taMumif;

w&m;udk teD;pyfqkH; cefYrSef;ajz&Sif;Edkifrnf jzpfygonf/ vu©Pm jyif;jyif;

xefxef jyoonfh tqifha&mufrScsOf;uyfajz&Sif;jcif;onf trSefw&m;ESifh

vkH;0aoGzD oGm;wwfygonf/ a,bk,stm;jzifh usef;rmoefpGrf;jyD; tpdrf;&ifh

a&mifoef;aeonfh t&Gufonf vkHavmufaom tm[m& &&Sdaeonf

[laom tnTef;udef;yif jzpfygonf/

pd kufysK d;ynm&SifwpfOD;\wm0ef -pd kufysK d;ynm&SifwpfOD;\wm0ef -

pd kufysK d;ynm&SifwpfOD;\wm0ef -pd kufysK d;ynm&SifwpfOD;\wm0ef -

pd kufysK d;ynm&SifwpfOD;\wm0ef -

pdkufysKd;ynm&SifwpfOD;taeESifh rdrd\oD;ESH atmifjrifjzpfxGef;rIudk vdkvm;ygu oD;ESH

zGHNzdK;BuD;xGm;rIudk axmufuefay;aeonfh ajrqDvTmeSifh tm[m&wdkY tquftpyfudk

tajccHtm;jzifh odxm;&efvdktyfygonf/ ajrqDvTmtwGif;wGif oufqdkif&mtm[m&

rsm;\ wnf&SdykH? ajymif;vJaeykHrsm;udk tm[m&ESifh oD;ESHyifqufpyfrIrsm;udk rod&SdyJ

ESifh oD;ESHyif txGufwdk;atmif aqmif&Guf&ef rjzpfEdkifyg? vkyfEdkifonfqdkvQifvnf;

wpfyGJwdk;? rsufuef;wapäraMumuf pDrHcefYcGJenf;omjzpfNyD; a&&SnfcdkifNrJ wnfwefY

onfh enf;ynmr[kwfouJhodkY wpfbufwGifvnf; pD;yGm;a&; wGufacsudkufrIudk

tmrcHEdkifrnf r[kwfyg? xdkYaMumifh oD;ESHyif vdktyfonfh tm[m&rsm;udk pDrHcefYcGJ

rnfqdkygu atmufygtcsufrsm;udk wwfuRrf;em;vnfxm;&efvdkrnf jzpfygonf/

u/ taMumif;jcif;&mZpfjrpfu/ taMumif;jcif;&mZpfjrpf

u/ taMumif;jcif;&mZpfjrpfu/ taMumif;jcif;&mZpfjrpf

u/ taMumif;jcif;&mZpfjrpf

ynm&Sifonf rdrdpdkufcif;\ jcif;&mZpfjrpfudk BudKwifodjrifxm;&ef vdktyfygonf/

odkYrSom tm[m&vdktyfrIESifh tqdyfawmufjzpfrIudk cefYrSef;&mwGifrsm;pGm taxmuf

tuljyKrnf jzpfygonf/  Oyrm - opfaqG;"gwfenf;jcif;onf (N) csKdUwJhaprSm

jzpfovdk ajruGufopf az:xkwfxm;onfh v,fajronf (Zn) csKdUwJhrIjzpfEdkifygonf/

xdkYtwl (pH) edrfhonfhajrrSm (Mo) csKdUwJh vu©PmawGUEdkifjyD; (pH) 7.5 xuf

jrifhygu oH"gwfcsKdUwJhrnfudk cefYrSef;Edkifygonf/ xdkYtjyif a&xkwfcufcJonfh

pyg;pkdufajrqDvTm
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ajrwGif oHtqdyfoifhrIudk awGUEdkifjyD; azmhpz&yfcsKdUwJhrIudk ukpm;&ef BudKwif

jyifqifxm;&rnf jzpfygonf/ þae&mwGif tm[m&csKdUwJhrI wpfckjzpfNyDqdkvQif

vnf; ¤if;tm[m&onf ajrqDvTmwGif trSefwu,f yg0ifrIenf;jcif; (odkYwnf;

r[kwf) ajrqDvTmwGif yg0ifrIrsm;aomfvnf; tjcm;tajctae wpf&yf&yfaMumifh

tyifu r&Edkifjcif; ponfwdkYudk od&Sdatmif avhvm&efvdktyfygonf/

Oyrm- ajrcsOfwpfckrSm pkpkaygif;EdkufBxdK*sif (total N) rsm;aomfvnf;

tyifu &,lEdkifaom (available) ykHpHenf;yg;onfhtwGuf tyifucsKdUwJhwwfyg

onf/

c/ vu©Pmjzpfay:aomykHpH c/ vu©Pmjzpfay:aomykHpH 

c/ vu©Pmjzpfay:aomykHpH c/ vu©Pmjzpfay:aomykHpH 

c/ vu©Pmjzpfay:aomykHpH (pattern)

rdrdoD;ESHrSm tm[m&csKdUwJhrI vu©Pmpwifjzpfay:&m (pattern) ay:rSm
rlwnfNyD; rnfonfh tm[m&csKdUwJhonfudk cefYrSef;Edkifygonf/ þonfrSm tm[m&

awG\ tyifxJrSm a&GUvsm;EdkifrI taES;tjrefESifh wdkuf½dkufywfoufjyD; csKdUwJhrI

vu©Pmudk atmuf&GufawGrSm pwifawGU&jcif;onf a&GUvsm;rIvQifjrefaom (N,
P, K, Mg) ponfh tm[m&wdkY csKdUwJhrIvu©Pmrsm;jzpfNyD;? csKdUwJhrIudk tay:

&Gufrsm;ü pwifawGU&jcif;rSm (Ca, S, Fe, Mn, Cu, B, Mo) ponfh "gwfrsm;csKdUwJhrI

jzpfaMumif;? tMurf;zsOf; aumufcsufcsEdkifygonf/ (a&SUwGifaz:jyjyD;jzpfygonf/)

*/  csKdUwJhrIvu©Pm*/  csKdUwJhrIvu©Pm

*/  csKdUwJhrIvu©Pm*/  csKdUwJhrIvu©Pm

*/  csKdUwJhrIvu©Pm (specific symptom)

oD;ESHyifrsm;\ tm[m&csKdUwJhrIvu©Pmonf tm[m&wpfrsKd;csif; oD;ESH

wpfckcsif;tvdkuf uGJjym;csuf &SdaeonfhtwGuf rdrdoD;ESH\ tm[m&csKdUwJhrI

vu©Pmrsm;udk rdrdudk,fwdkif od&Sdxm;&rnf jzpfygonf/ pyg;oD;ESHESifh ywfoufjyD;

tm[m&csKdUwJhrIvu©Pmrsm;udk a&SUtcef;rsm;wGif azmfjyNyD;jzpfí tus,fw0ifh

xyfrHr&Sif;jyawmhyg/ wpfcgwpf&H tm[m&csKdUwJhrI vu©Pmrsm;onf oD;ESH wpfck

wnf;rSmyif rsKd;jym;wpfckESif h wpfckuGmjcm;wwfouJhodk Y tyifoufwrf;ESif h

&moDOwkwdkYtay: rSDwnfajymif;vJwwfygonf/

Oyrm - *sKHwGif ZifhcsKdUwJhrI

wpfcgwpf&H tqdyfoifhrIvu©Pmonf tjcm;tm[m& csKdUwJhrIvu©PmESifh

qifwlaejcif; rsKd;vnf; &Sdwwfygonf/ Oyrm- Cl tqdyfoifhrI vu©Pmonf

K tm[m&csKdUwJhrI vu©PmESifh qifwljywwfygonf/ xdkYaMumifh ta&;BuD;qkH;rSm

rdrdoD;ESHtaMumif;ESifh  rdrdusifhokH;aeonfh pdkufysKd;enf;pepftajccHwdkYudk xJxJ0if0if

ajcajcjrpfjrpf BudKwifodxm;zdkY vdktyfygonf/

pyg;pkdufajrqDvTm
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C/ oD;ES HzG H U NzdK;rItqifhESif h tyif\oufwrf;C/ oD;ES HzG H U NzdK;rItqifhESif h tyif\oufwrf;

C/ oD;ES HzG H U NzdK;rItqifhESif h tyif\oufwrf;C/ oD;ES HzG H U NzdK;rItqifhESif h tyif\oufwrf;

C/ oD;ES HzG H U NzdK;rItqifhESif h tyif\oufwrf;

t½dk;&Sif;qkH;eSifh tajccHtusqkH;jzpfonfh rdrdoD;ESH\ zGHNzdK;rItqifhESifh

oufwrf;tvdkuf jzpfay:wwfonfh vu©Pmrsm;udkvnf; BudKwifodxm;&rnf

jzpfygonf/ Oyrm - pyg;cif;oufwrf; wpfavsmufwGif a&TUajymif;pdkufcgptcsdef?

rIdUuyfcsdefeSifh pyg;cif;&ifhrSnfhonfh tcsdefponfhjzifh 0gonfhumv (3) Budrf

&Sdwwfygonf/ xdktcsdefrsm;wGif pyg;cif;0gavh&Sdonfrsm;udk (N) tm[m&csKdUwJhonf

qdkjyD; (urea)rsm; eif;uefrauR;rd&ef vdkygonf/ pdkufysKd;ajrtm[m& pDrHcefYcGJonfh

tcgwGif taxmuftuljzpfapaom ajrqDvTmcsOfiefudef;udkvnf; Zpfjrpfutp

em;vnfxm;&ef vdkygonf/ þcsOfiefudef;udk odEkdif&ef wdkif;wmaom (pH)
rDwmudkvnf; pepfwus okH;wwf&ef vdkygonf/ pH rDwmudk ajrcsOfiefudef;od½kH

*Pef;av;wpfck xGuf½kH wdkif;wmjcif;rsKd;r[kwfbJ tm[m&pDrHcefYcGJrIrSmyg tokH;jyK

Edkif&efjzpfygonf/ Oyrm-a&SUtcef;rSm az:jyxm;ouJhodkY pH jrifhjcif;onf vGefuJ

jcif;r[kwfygu macro (ac:) trsm;vdk tm[m&rsm; tyifu&&SdrIaumif;jyD;

Micro (ac:) tenf;vdk tm[m&rsm;udk csKdUwJhEdkifonf[k awG;qwwf&efvdkygonf?

xdkYaMumifh tenf;vdk tm[m&rsm;udk rnfodkY,lrnf? rnfonfhykHpHESifh xnfhrnf?

rnfrQ xnfhrnfqdkonfudk BudKwifqkH;jzwf&efrSm ynm&SifwdkY\ wm0efjzpfygonf/

xkdYtwl (pH) edrfhaevQifvnf; tenf;vdktm[m& pkyf,lrIrsm;jyD; tqdyfawmuf

jzpfvmjcif; &Sd^ r&Sd? t"dutm[m&rsm; csKdUwJhoGm;jcif; &Sd ^r&Sd awG;qNyD;

BudKwifjznfhpGufay;&rnf jzpfygonf/

pDrHcefYcGJrI r&SdbJ ajrqDvTmppfaq;jcif;onf tv[ó aiGeJYtcsdefudk

jzKef;wD;jcif;omvQif jzpfygonf/ rDwmwGif jyonfh udef;*Pef;rsm; tvGwfusuf

&Gwfjy½kHESifh wm0efausonfhynm&Sif rjzpfEdkifyg/ pdkufysKd;ynm&Sifwpfa,muf tae

jzifh rdrdpdkufcif;ESifh rdrdoD;ESHudk rdrd&ifaoG;uJhodkY rsufjcnfrjywf apmifha&Smuf&ef

vdkygonf/ csKdUwJhrI (odkY) vGefuJrIvu©Pmudk jyonfhtqifhonf oD;ESHyifwGif

tvGefqdk;0g;onfh tqifha&mufaejyD; jzpfwwfygonf/ xdkYaMumifh uRrf;usifonfh

pdkufysKd;ynm&Sifonf rdrdoD;ESHudk csKdUwJhrI (odkY) vGefuJrIvu©PmawG rjzpfrDuyif

oifhwifhavsmufywfaom tm[m&pDrHcefYcGJrIpepfESifh umuG,fay;Edkifrnf jzpfyg

onf/ þuJhodkY umuG,fEdkif&ef rdrdwm0ef,l&rnfh a'o\ a&ajr&moDOwkESifh

ajrqDvTmajrtm[m&qdkif&m tajccHrsm;udk BudKwif avhvmxm;&rSmjzpfygonf/

&Edkifrnfqdkygu oufqdkif&mXmersm;rSxkwfonfh (Survey Report) ajrqDtm[m&

qdkif&m tpD&ifcHpmrsm;udkyg pkaqmif;&SmazG zwf½Ixm;oifhygonf/  rdrd\ppfaq;rI

pyg;pkdufajrqDvTm
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aumufcsufrsm;t& oD;ESHonf tm[m& vdktyfaeNyDqdkvQif aocsmaygufajrMoZm

rsm; xnfhay;&awmhrnf jzpfygonf/ pd kufysK d;ynm&Sifwpfa,muftaeESif h

EdkufBxdK*sif? azmhpz&yfESifh ydkwufwdkYudk tajccH rnfodkY ajrMoZmawG okH;&rnf

qdkonfudkawmh od&SdjyD;om;jzpfMuygonf/ okH;&rnfh EIef;xm;ESifh wGufcsufykH

rsm;ukdvnf; a&SUwGifaz:jyay;xm;jyD; jzpfygonf/ odkYaomf vufawGUaps;uGufwGif

rdrdwdkY odxm;onfh ykHpHr[kwfbJ (N.P.K) tm[m&aygif;pkHonf tcsKd;trsKd;rsKd;ESifh

uGefaygif;ajrMoZm ykHpHvmMuonfhtwGuf rdrd&,lvdkonfh tm[m&yrmPudk

aps;uGufwGif&Sdaom uGefaygif;ajrMoZmrsm;rS wpfqifh jyefvnf wGufcsufwwf&ef

vdkygonf/ þae&mwGif 15 : 15 : 15 qdkonfh uGefaygif;ajrMoZmwGif

yg0ifonfh tm[m&rsm;onf (N) 15 &mEIef;?  (P2O5) 15 &mEIef;? (K2O) 15
&mEIef; jzpfonfqdkonfudk [(N.P.K) r[kwfaMumif;] BudKwifod&Sdxm;jyD; jzpf&ygrnf/

ajrqDvTmESif h ajrMoZmudk pDrHcef YcG Jrnfh pd kufysK d;ynm&Sifonf rdrdokH;rnfh

tm[m&ykHpHrsm;onf (P) (odkY) (P2O5)? (K) (odkY) (K2O) qdkonfudk od&Sdxm;

&ef vdkouJhodkY (P) rS (P
2
O

5
) ajymif;Edkif&ef? (K) rS (K

2
O) udk ajymif;Edkif&ef?

tm[m& (element) rS ajrMoZm (fertilizer) ykHpHudk ajymif;Edkif&ef (conversion
factor) rsm;udk odxm;&ef vdkygonf/ (a&SUrSm azmfjyxm;jyD; jzpfygonf/)

odkYrSom rdrdvdkcsifonfh tm[m&yrmPudk rdrdrSm&Sdonfh ajrMoZmrS wGufcsuf

&,lEdkifrnf jzpfygonf/ þokdY wGufcsuf&mwGif vdktyfovdk tokH;jyKEdkif&ef

ajrMoZmrsm;wGif yg0ifonfh tm[m& &mEIef;rsm;udkvnf; avhvmEdkif&ef atmufyg

twdkif;az:jytyfygonf/

pyg;pkdufajrqDvTm
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pyg;pkdufajrqDvTm
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trnftrnf

trnftrnf

trnf

pO fpO f

pO fpO f

pO f

tm[m&yg0ifrI&mcd kifEIef;tm[m&yg0ifrI&mcd kifEIef;

tm[m&yg0ifrI&mcd kifEIef;tm[m&yg0ifrI&mcd kifEIef;

tm[m&yg0ifrI&mcd kifEIef;

1/

2/

3/

4/

5/

6/

7/

8/

9/

10/

11/

12/

13/

14/

15/

16/

17/

18/

trdkeD,rfEdkufx&dwf

trdkeD,rfqmvzdwf

rdkEdktrdkeD,rfazmhpzdwf

'dkiftrdkeD,rfazmhpzdwf

,l&D;,m;

½dk;½dk;plyg

wDplyg

ausmufrIefY (Rock phosphate)

ydkwufpD,rfuvdk½dk'f

ydkwufpD,rfEdkufBxdwf

ydkwufpD,rfqmvzdwf

uGefaygif; (15ywfvnf)

uGefaygif; (15 ; 7 ;  8)

uGefaygif; (10 ; 10 ; 5)

*spfyqrf (gypsum)

'dkvdkrdk'f (dolomite)

xkH; (lime)

qmvzm,l&D;,m;

(sulphacoated urea)

33-34 % N

21% N, 24% S

11% N, 22% P

18-21% N, 20% P

46% N

7-9% P, 13-20%Ca, 12% S

8-22% P, 9-14% Ca, 1.4% S

11-17% P, 33-36% ca

50% K

37% K, 13% N

40-43% K, 18% S

15% N, 6.54% P, 12.45% K

15% N, 3.1% P, 6.64% K

10% N, 4.36% P, 4.15% K

23% Ca, 18% S

13% Mg ?21% Ca

40% Ca

6-30% S, 30-40% N
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OD;b[def; (FSWG) pyg;txGufwkd;aprnfh oabmw&m;rsm;

pyg;pkdufajrqDvTm

1234567
1234567
1234567
1234567
1234567
6464

6464

64

rSwfwrf;wifvTm

aus;Zl;BuD;vSpGmaom uG,fvGefol rdbESpfyg;tm;vnf;aumif;?

apwemrSefjzifh vrf;ñTefjyocJhaom oifq&m? jrifq&m? Mum;q&m

tm;vkH;wkdYtm;vnf;aumif;? ynm&if;cHjrKyfESHcJhMuavaom ajrtokH;csa&;

tqufquf q&mBuD;rsm;tm;vnf;aumif;? xkwfEIwfukd;um;cJhaom

pmwrf;&Sif? ynm&Siftaygif;tm;vnf;aumif; ½kdusKd;av;jrwf rSwfwrf;

wiftyfygonf/

pma&;olpma&;ol

pma&;olpma&;ol

pma&;ol




